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TECHNICAL MEMORANDUM 


TRACE CHEMICAL CONTAMINANT GENERATION RATES FOR SPACECRAFT 
CONTAMINATION CONTROL SYSTEM DESIGN 


INTRODUCTION 

A spacecraft presents a unique design challenge with respect to providing a comfortable 
environment in which people can live and work. All aspects of the spacecraft environmental design 
must be considered to ensure the comfort and health of the occupants. These include the size of the 
habitable volume, the temperature, the relative humidity, and the composition of the cabin atmos- 
phere. The crewmembers and the materials selected for outfitting the spacecraft play an integral part 
in designing a habitable spacecraft. Trace chemicals from these sources that can contaminate the 
spacecraft atmosphere must be controlled to achieve an acceptable living environment. Otherwise, 
crewmembers may become ill or unproductive. 

Material offgassing and human metabolism are the primary sources for continuous trace 
chemical contaminant generation onboard a spacecraft. Therefore, these sources are subjected to 
control via both passive and active means. Passive control involves screening and selecting materi- 
als according to established offgassing criteria. These tests are designed to minimize the amount of 
trace chemical offgassing by limiting the amount of materials that contribute to the total contamina- 
tion load. Since the material offgassing source cannot be completely eliminated and the crewmem- 
bers continuously generate contaminants, active control means are deployed onboard the spacecraft 
to ensure an acceptably clean cabin atmosphere. 

Other sources of trace contaminant generation exist. These include contaminants from house- 
keeping, personal hygiene, food preparation, extravehicular, and other activities onboard the space- 
craft. Contaminants may also be generated from experimental payloads; however, their contribution 
is normally limited to material offgassing. Even so, occasionally, a contingency contamination event 
may occur. These events may involve the release of a chemical used as a reagent in a payload or the 
malfunction of hardware resulting in the release of combustion or pyrolysis products into the cabin 
atmosphere. Overall, these sources can be controlled by carefully planning activities onboard the 
spacecraft and using approved material handling procedures for experimental payloads. Since con- 
tamination from these sources is difficult at best to quantify, they are generally not used for design- 
ing active contamination control systems for spacecraft. Their impacts over time on the performance 
of the onboard contamination control systems are assessed on a case-by-case basis. 


BACKGROUND 


Designing active contamination control systems for use onboard spacecraft is a difficult task 
even though the technologies used are simple and well defined. This difficulty results from the fact 
that the contamination control system design generally precedes the overall spacecraft design. For 
this reason, the trace chemical contamination load that the system must process is unknown. Fortu- 
nately, a trace chemical contamination load for designing active contamination control systems can 
now be defined based upon past space mission experience. This experience begins with early con- 
tamination control system design and continues to be updated as more space missions are flown. In 



addition, the experiences from Russian space missions provide additional information, especially for 
contamination produced by human metabolic processes. 

Initial trace chemical contaminant load models for designing spacecraft contamination control 
systems use the best estimate of the load from past spacecraft design experience. As the spacecraft 
design proceeds, more details on the materials of construction and crew size are available, which 
allows the design load model to be refined. Upon completing the spacecraft design, the original load 
model can be replaced by contaminant generation rates obtained from the actual materials offgassing 
data for that spacecraft design. This process has been used successfully for the Spacelab and space 
station programs. 

Historically, definition of trace chemical contaminant load models began as early as 1965 
when the first design concepts for spacecraft contamination control systems were being developed. 
This initial work on contamination control systems for Apollo defined a load model for offgassing and 
generation rates for hydrogen and methane. 1 Unfortunately, no references for these data are pro- 
vided. A study conducted about 1966, however, established a load model that was based upon off- 
gassing test data obtained from materials qualified for spacecraft cabin use, contaminants observed 
in Mercury and Gemini charcoal beds, and contaminants observed during several life support tests 
using human test subjects. Generation rates for these contaminants were based upon offgassing rate 
tests for materials used onboard Apollo spacecraft. It was assumed that the mass of internal 
materials and equipment was proportional to the total gross mass of the spacecraft. This allowed the 
contaminant generation load for any spacecraft to be estimated by comparing its estimated mass to 
the 4,989.52-kg Apollo command module. Metabolic contaminants were based upon those docu- 
mented by P. Webb. A crew of nine was assumed. 2 3 

Later contamination control system development documented in 1972 used the same load 
model basis as in 1966 but with metabolic contaminants based upon the work of R.A. Dora. 45 Addi- 
tional work was done in 1972 to determine the effects of time on equipment offgassing rate. Based 
upon an assessment of the average offgassing rate, the study suggested that the offgassing rate 
may decrease by a factor of 4.9 over a period of 180 days. 6 This load model continued to be used 
through 1975 during preliminary development of contamination control systems. 7 

A new trace contaminant load model was not developed until 1977. This model was based 
upon data obtained from the space shuttle program by assessing the offgassing rate per unit equip- 
ment mass for various pieces of commercial equipment and spacecraft components. Also, data from 
materials offgassing tests were assessed to determine rates for contaminants not observed during 
the component tests. Preliminary data from the Spacelab program were also considered. Historical 
information from Skylab and Apollo were added to the model in addition to data from spacecraft 
ground simulation tests. Metabolic contamination production was based upon data documented by 
P. Webb and R.A. Dora. 8 

This model continued to be the basis well into the design of the International Space Station. 
By 1989, Leban and Wagner documented a model that modified the one developed in 1977 by adding 
data from Spacelab missions 1 and 3 for equipment offgassing rate. The highest generation rate 
observed from the total Spacelab mission hardware for these two missions was used. Historical data 
from Skylab and Apollo were still considered, and metabolic data were again based upon the data 
documented by P. Webb and R.A. Dora. 9 The time dependence associated with contaminant genera- 
tion from equipment was not considered in this model or the model developed in 1977. 
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Although the trace contaminant generation rate models used in the past were effective in 
providing a design basis for active contamination control systems used onboard Spacelab, several 
problems existed with them. First, the generation rates do not take into account the effects of time 
on rate resulting in very conservative generation rates. These rates were based upon new hardware 
and materials. Second, many of the data obtained from Sky lab and Apollo atmospheric samples were 
taken at different cabin temperature and pressure conditions than those experienced onboard 
Spacelab or to be experienced onboard the International Space Station. Future spacecraft most likely 
will have cabin conditions that are similar to the International Space Station and it is difficult to apply 
data from past programs to them. A third problem exists with the ability to scale the contaminant 
load to new spacecraft designs. With the exception of the model developed in 1977, scaling the 
model from one spacecraft to another was accomplished by determining the ratio of tine gross space- 
craft mass to the gross mass of the Apollo command module and then multiplying the generation rate 
from Apollo by the ratio. Although Leban and Wagner updated the ratio to use Spacelab as a basis, it 
becomes increasingly difficult to use this approach because of the differences in the Skylab, Apollo, 
Spacelab, and future vehicles with respect to material selection and cabin atmospheric conditions. 
Fourth, the metabolic contaminant generation basis has not been updated to include more data col- 
lected during sealed chamber tests on humans. For these reasons, a new model that is based upon 
on more recent materials selection processes, spacecraft cabin atmospheric conditions, and more 
metabolic production data is needed. 

Since 1989, efforts have been made at the NASA Marshall Space Flight Center to develop an 
improved trace chemical contaminant load model which addresses these issues. Recently, the 
Spacelab program has provided the most useful set of data to date for defining a trace chemical con- 
taminant generation from spacecraft hardware. These data are based upon the most recent materials 
selection criteria and reflect cabin atmospheric conditions that will be experienced onboard the 
International Space Station. In addition, American and Russian literature on contaminant generation 
from metabolic sources has been researched to arrive at a new metabolic load model. The data used 
to develop the trace chemical contamination control load model are summarized in the following dis- 
cussion. 


EQUIPMENT SOURCES 


Spacelab Missions as the Generation Rate Basis 

The original basis used for the improved trace chemical contaminant load model is that of 
Leban and Wagner. This model identified 215 chemical compounds which have been observed during 
the Spacelab missions 1 and 3, Skylab, and Apollo programs. The list of 215 compounds was modified 
by deleting the entry for mercury since this chemical would only be observed during an unlikely 
contingency situation. This left 214 chemical compounds in the model listing. 

Data obtained from Spacelab missions 1 and 3 were supplemented by four additional mis- 
sions. These were Spacelab missions USML-1, IML-1, D-l, and J. The environmental control sys- 
tem trace contaminant control capability assessments for the six Spacelab missions documented by 
references 10 through 15 were assessed to determine the percentage of overall equipment offgassing 
that the list of 214 chemical compounds captured. This percentage was based upon the total 
observed offgassing rate for each mission. Table 1 shows the total generation rate observed during 
each mission, the total generation rate not accounted for, and the total rate accountability. On aver- 
age, the list of 214 compounds provided for a 99.61 -percent generation rate accountability. This 
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shows that the primary chemical compounds evolved from equipment offgassing are accounted for by 
the chemical listing documented by Leban and Wagner. The raw offgassing data from the six Space- 
lab missions for these chemical compounds are listed in appendix A. 


Table 1. Spacelab trace contaminant generation rate accountability. 


Spacelab 

Mission 

Total Rate 
(mg/day) 

Rate Unaccounted for 
(mg/day) 

Total Rate j 

Accountability Ij 

(Percent) 

Spacelab 1 

1,580.48 

4.4691 

99.72 

Spacelab 3 

9,578.45 

5.8424 

99.94 

Spacelab D-l 

732.95 

9.5741 

98.71 

Spacelab IML-1 

2,543.90 

11.22 

99.56 

Spacelab 

USML-1 

3,130.48 

3.1394 

99.90 ^ 


1,941.65 

3.3300 

99.83 | 

Average 



99.61 j 


Statistical Analysis of Spacelab Equipment Offgassing Data 

When dealing with the raw Spacelab mission offgassing data, statistical considerations must 
also be made. Statistics for these data are listed in appendix B. As can be seen by this listing, the 
standard deviation for many of the chemical compound generation rates is roughly the same order of 
magnitude as the mean. No data trend is readily observed; therefore, it is assumed that the genera- 
tion rates are random and should fall within a normal statistical distribution. Data associated with 
several compounds, however, have a standard deviation that is larger than the mean. This presents 
a problem to the normal distribution assumption because data outliers may exist. In order to correct 
this problem, a test was conducted using a data analysis technique used to reconstruct process 
measurement data. Since no data trend is evident, outliers may be identified by applying the test 
shown by equation (l). 16 


(lx jt -x A .l > ys,y> 0) => x k is an outlier . (1) 

In this equation, x* is compared to the mean, x k . The absolute value of the difference is compared to 
a set multiple, y, of the standard deviation, 5. In this case, y is set to one. One standard deviation 
about the mean was selected since it represents the 95.993 confidence interval of the mean for a 
single-tail normal distribution. 

Results of the outlier analysis are documented in appendix C. If a piece of data is determined 
to be an outlier by the test of equation (1), then a “1” is entered in the column. Those data points 
that were designated as outliers then were reconstructed within one standard deviation of the mean 
according to equation (2). 17 






























Xk = x k +s % n (x k -x k )-y-s . 


( 2 ) 


This equation determines the sign of the difference between the outlier data point and the mean, 
sgn(x k -x k ) , to determine whether the multiple of the standard deviation should be added or sub- 
tracted from the mean. This reconstructs all the data within the bounds of a normal distribution. 
Spacelab data reconstructed according to this process are listed in appendix D. 


Considerations of Time, Temperature, and Equipment Mass 

As previously noted, the offgassing rate is a function of time. The raw data obtained from the 
Spacelab missions, however, is not adjusted for the effects of time. Not only is time a factor but also 
temperature. Offgassing tests are conducted at 48.89 °C. This elevated temperature can have a pro- 
found effect on generation rate. Since the equipment inside a spacecraft typically does not see this 
type of temperature, an adjustment was investigated to account not only for time but also tempera- 
ture. Recent studies that compare results from flight grab sample analyses to predictions of Spacelab 
cabin concentration show that using raw offgassing test data as a basis for trace contaminant gen- 
eration causes cabin concentration to be overestimated by a factor of 11.48. 18 It is assumed that this 
factor accounts for the effects of both time and temperature since the flight hardware were at normal 
operating conditions of 21 °C. 

In addition, the raw offgassing data expressed as milligrams per day (mg/day) are not readily 
scaled to future spacecraft designs. In order to facilitate scaleup, the rates must be expressed as 
mg/day per unit mass of internal, nonstructural hardware. Data on the internal, nonstructural hard- 
ware masses were obtained from mass properties reports for the six Spacelab missions documented 
in references 19 through 24. These masses are 5,547.23, 5,831.79, 5,300.13, 6,253.18, 5,791.92, and 
5,788.20 kg for Spacelab missions 1, 3, D-l, USML-1, IML-1, and J, respectively. These masses 
include a 1,832.33-kg mass for the Spacelab long-module subsystem equipment. The additional 
mass includes all the experiments, mission dependent equipment, and mission peculiar equipment 
that contribute to the internal equipment launch load. 

The adjusted Spacelab trace chemical contaminant generation rates listed in appendix D have 
been adjusted by dividing by the time and temperature adjustment factor of 11.48 and then dividing 
by the respective mission equipment mass. The results are documented in appendix E. These rates 
are easily scaled to any spacecraft design and are consistent with normal spacecraft cabin tempera- 
ture conditions. 


METABOLIC SOURCES 


Trace chemical contaminants produced by human metabolism enter the cabin atmosphere via 
several routes. Chief among these are expired air, flatus, and sweat. Other routes include offgassing 
from feces and urine; however, these routes are considered insignificant since human waste products 
are normally isolated from a spacecraft cabin atmosphere. Endogenous production of carbon monox- 
ide is also very important and its route into the cabin atmosphere is via expired air. 

During the development of past trace chemical contaminant load models, very limited infor- 
mation on metabolic contaminant sources was used. The primary references were those documented 
by P. Webb and R.A. Dora. Although useful for spacecraft contamination control system design, 
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these references are limited. More recently, M.A. Golub and T. Wydeven reported on waste sources 
onboard spacecraft. Their initial study documented the load model developed by Leban and Wagner 
as a basis. 25 However, in an update on their initial study, M.A. Golub and T. Wydeven reported a 
more recent study by M.T. Dmitriyev, A.G. Malysheva, and Y.G. Rastyannikov on trace chemical 
contaminants from human metabolic sources. These metabolic source data were recommended to 
replace those contained in the model developed by Leban and Wagner. 26 

Although it would be convenient to use only one study as a basis for the metabolic contribu- 
tion to a spacecraft contamination load model, this approach does not allow comparison of these data 
to those obtained during other recent studies. In order to obtain the most data possible, the Ameri- 
can and Russian aerospace literature on human metabolic contamination production were surveyed. 
These literature sources were surveyed since their primary intent was to provide data to support the 
design, development, and operation of long-duration space missions. It is acknowledged that addi- 
tional data may be obtained from medical literature; however, those data most likely are not in a for- 
mat that is readily used for spacecraft design purposes. 


Contamination From Expired Air 

The data reported by M.T. Dmitriyev, A.G. Malysheva, and Y.G. Rastyannikov are the most 
extensive available in the aerospace literature. In their study, 136 gaseous waste products entering 
the air via expired air, sweat, urine, and feces were identified by gas chromatography-mass spec- 
trometry analysis. 27 Similar analytical techniques were used by J.P. Conkle, B.J. Camp, and B.E. 
Welch to study the composition of expired air from eight test subjects. In their study, 43 chemical 
compounds from metabolic sources were found in expired air. 28 As can be seen by the listing in 
appendix F, the results from these two studies are comparable. In general, the generation rates are 
within the same order of magnitude. It should be noted that the data from the test subjects desig- 
nated as nonsmokers were used from the report of Conkle, Camp, and Welch. It is assumed that the 
test subjects used in the work by Dmitriyev, Malysheva, and Rastyannikov are nonsmokers. 

Two additional studies showed very few chemical contaminants in expired air. M.A. Golub 
and T. Wydeven reported a study by Y.G. Nefedov and B.A. Adamovich which documented the 
chemical composition of expired air for 22 compounds. 29 These same compounds and their respective 
expired air concentrations are also reported by Y. Nefedov, S.N. Zaloguev, and V.P. Savina. 30 These 
compounds are ethanal (up to 0.1 mg/m 3 ); methanal (up to 0.1 mg/m 3 ); 2-propanone (0.35±0.30 
mg/m 3 ); 2-butanone (0.12±0.02 mg/m 3 ); propanal (up to 0.1 mg/m 3 ); ethanol (0.86±0.50 mg/m 3 ); 
methanol (0.19±0.10 mg/m 3 ); propanol (up to 0.1 mg/m 3 ); 2-propanol (up to 0.1 mg/m 3 ); methanoic 
acid, ethanoic acid, propionic acid, isovaleric acid, and valeric acid (0.41±0.8 mg/m 3 ); ammonia 
( 0 . 51 ± 0.07 mg/m 3 ); dimethylamine (up to 0.1 mg/m 3 ); methane (1.24+0.07 mg/m 3 ); ethane (up to 0.1 
mg/m 3 ); ethylene (up to 0.1 mg/m 3 ); propane (up to 0.1 mg/m 3 ); hexane (up to 0.1 mg/m 3 ); and car- 
bon monoxide (4.9±1.1 mg/m 3 for nonsmokers). Early work by V.V. Kustov and L.A. Tiunov report 
expired air data for carbon monoxide (0.011 mg/L average), 2-propanone (0.954 mg/h average), and 
methane (1 to 99 parts per trillion). 31 Data from these sources were included in the overall 
assessment of contamination from expired air to account for the possibility that expired air from 
some people will be a greater source of contaminants than others. Generation rates were obtained 
from these sources by using a normal ventilation rate of 4.27 L/min. 32 

The respective lists of chemical compounds from expired air were compared to the list of 214 
compounds identified in spacecraft equipment offgassing studies. Only those compounds found in this 
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list have been used. Average generation rates for the four references cited were used. These data 
are presented in appendix F. 


Contamination From Flatus 

Composition of human flatus has been reported by E. Kirk to be 9-percent carbon dioxide, 
3.9-percent oxygen, 7.2-percent methane, 20.9-percent hydrogen, 59-percent nitrogen, and 0.00028- 
percent hydrogen sulfide on average. Kirk also reported an average production rate of 1.48 mL/min. 33 
Additional data reported by E.L. Murphy show a 20 to 50 mL/h production rate with a composition of 
10-percent carbon dioxide, 3-percent oxygen, 18-percent methane, 9-percent hydrogen, and 60- 
percent nitrogen. 34 Literature sources cited by V.V. Kustov and L.A. Tiunov report composition 
ranges of 5.9- to 24.7-percent carbon dioxide, 0- to 10.3-percent oxygen, 0- to 55-percent methane, 
0- to 54-percent hydrogen, 10- to 87.7-percent nitrogen, and 0- to 0.00064-percent hydrogen sul- 
fide. Production rates from Kirk and Murphy were also presented. 35 These data are summarized in 
the listing found in appendix G. Generation rates documented in appendix G are based upon the 
largest reported production rate of 1.48 mL/min reported by Kirk. 


Contamination From Sweat 

Past contaminant generation from sweat primarily concentrated on ammonia production. Typi- 
cal ammonia nitrogen concentrations are reported by P.L. Altman and D.S. Dittmer to be 2.0 to 35 mg 
per 100 mL of sweat. 36 P. Webb referenced these data and also reported sweat production rates of 
33 to 50 mL of sweat produced per hour for a normal size adult. Production rates during exercise and 
other environmental conditions are reported to range from 125 to 3,900 mL/h. 37 However, this 
approach to determining gaseous contaminant production from sweat has to rely upon determining an 
acceptable sweat production rate. Also, as shown by Dmitriyev, Malysheva, and Rastyannikov, 
many more contaminants can be produced. In order to avoid determining an average sweat produc- 
tion rate and to account for the largest number of contaminants possible, the data of Dmitriyev, 
Malysheva, and Rastyannikov are used as the basis for contaminant production from sweat. These 
data are listed in appendix H. 


Endogenous Carbon Monoxide Production 

Previous carbon monoxide production rates were based upon the 23-mg/day or 0.958-mg/h 
rate developed by R.B. Jagow in 1977 during early trace chemical contaminant load model develop- 
ment. 38 Since that time, no additional data sources have been investigated. Also, the seven data 
sources used to determine this rate were not reported; therefore it cannot be verified. Other data are 
reported by Y.G. Nefyodov, V.P. Savina, and N.L. Sokolov. In their study, a rate of 0.384 mg/h was 
observed based upon a 1 to 2 mg/m 3 carbon monoxide composition for expired air. 39 This rate is com- 
parable to that reported by R.F. Coburn, W.S. Blakemore, and R.E. Forster who observed an aver- 
age production rate of 0.42 mL/h or 0.776 mg/h. 40 In comparison, analysis of expired air reported by 
Dmitriyev, Malysheva, and Rastyannikov shows a 0.574 mg/h production rate 41 As can be seen, the 
rates agree fairly well. Since the references used by R.B. Jagow are not cited, the rate reported was 
not used to determine a carbon monoxide generation rate. Based upon the other three references, an 
average rate of 0.575 mg/h was calculated. These data are summarized in appendix I. 
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LOAD MODEL FOR CONTAMINATION CONTROL SYSTEMS DESIGN 


The complete trace chemical contaminant load model combines the contaminants generated 
from spacecraft materials and equipment with those generated by the crew. Table 2 summarizes the 
load model for 214 compounds. The mean equipment rate per unit mass of hardware is based on the 
analysis of Spacelab program data summarized in appendices A through E and described previously. 
The mass of equipment used to determine a spacecraft generation rate should use the mass for all 
internally mounted, nonstructural hardware. Metabolic data presented in table 2 represent the sum- 
mation of data for expired air, flatus, sweat, and endogenous carbon monoxide production tabulated 
in appendices F through I. These rates are for a single person. 

The load model presented in table 2 is designed to be easily scaled to any spacecraft. The 
primary information necessary for estimating trace chemical contaminant generation rates for a 
spacecraft include the mass of internally mounted, nonstructural equipment and the size of the crew. 
It should be noted that a central assumption for using this load model as a basis for spacecraft con- 
tamination control system design is that materials used in the cabin are similar to those used for 
Spacelab module missions. This assumption is considered to be appropriate since all future space- 
craft must select materials from the same approved list of spacecraft materials and any new materi- 
als must meet the same offgassing acceptability criteria. 


OTHER DESIGN CONSIDERATIONS 


Other considerations that must be addressed when designing a contamination control system 
for a spacecraf t include the specific volume and the environmental conditions of the cabin. Specific 
volume refers to the cabin volume per person and is expressed in cubic meters per person. Studies 
conducted by V.P. Savina, Y.G. Nefyodov, T.I. Kuznetsova, and V.Y. Ryzhkova demonstrate that 
the smaller the specific volume, the more critical the need for active contamination control. Some of 
the data indicate that the contaminant accumulation rate increases exponentially as specific volume 
decreases. 42 These data show that in order to ensure an economical spacecraft trace contaminant 
control system, a large specific volume is recommended. The study results indicate that an optimum 
specific volume lies between 12 and 24 m 3 per person. 

This study also investigated the effects of temperature in the range of 32 to 36 °C and a 
relative humidity of 90 percent on metabolic contaminant generation. Increases in 2-propanone and 
ethanal production were observed to be 70 percent and 130 percent, respectively. 43 More extensive 
studies were conducted by Y.G. Nefyodov, V.P. Savina, and S.N. Zaloguev on the effects of tem- 
perature and relative humidity on metabolic contaminant generation. These studies show that 
changes in cabin temperature and relative humidity conditions may increase metabolic contamination 
production by factors of 2 to 5. 44 

As can be seen from these studies, spacecraft volume, crew size, and cabin environmental 
conditions play an important role in trace chemical contaminant production. With consideration given 
to these parameters, the load model presented by table 2 assumes normal cabin environmental 
conditions of 21 °C and 50-percent relative humidity are maintained. Additional considerations 
beyond cabin conditions that are important to designing active spacecraft contamination control 
systems are the contaminant physical properties. Molecular weight, liquid density, molar volume, 
vapor pressure, and Henry’s Law constant are parameters that allow for the proper design and 
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Table 2. Spacecraft trace chemical contaminant generation load model, 


COMMON NAME 

methyl alcohol 

ethyl alcohol 

allyl alcohol 

isopropyl alcohol 

n - propyl alcohol 

ethylene glycol 

sec -butyl alcohol 

isobutyl alcohol 

tert -butyl alcohol 

n - butyl alcohol 

propylene glycol 

isoamyl alcohol 

n-amyl alcohol 

carbolic acid 

hexahydr opheno 1 

2-ethyl butyl alcohol 

sec- hexyl alcohol 

dichloro isopropyl alcohol 

2 -ethyl hexyl alcohol 

n-nonyl alcohol 

n-decyl alcohol 

formaldehyde 

acetaldehyde 

acrolein 

propionaldehyde 

methacrolein 

n-butylaldehyde 

valeraldehyde 

sorbaldehyde 

caproaldehyde 

benzenecarbonal 

enant ha ldehyde 

p-tolualdehyde 

caprylaldehyde 

phene 

toluene 

styrene 

o -xylene 

m -xylene 

p -xylene 

ethylbenzene 

indonaphthene 

alpha-methylstyrene 

pseudocumene 

mesi tylene 

ethylmethylbenzene 

cumene 

pr opy 1 benz e ne 
methylpropylbenzene 
butylbenzene 
p -cymene 
methyl formate 
ethyl formate 
methyl acetate 
ethyl acetate 
allyl acetate 
methyl methacrylate 
isopropyl acetate 
butyl formate 


MOLECULAR MEAN 

IUPAC /ACCEPTED NAME WEIGHT SMAC RATE 

g/mole mg/m 3 mg /day* kg 

methanol 32.04 9.000 8.55E-04 

ethanol 46.07 ‘ 2000.000 3.53E-03 

2 -propen- l-ol 58.08 1.000 1.00E-06 

2-propanol 60.09 150.000 2.51E-03 

1- propanol 60.09 98.000 1.11E-04 

1, 2-ethanediol 62.07 13.000 2.03E-06 

2- butanol 74.12. 120.000 5.67E-06 

2-methyl-l-propanol 74.12 120.000 4.14E-04 

2 - methyl-2 -propanol 74.12 120.000 4.36E-05 

1-butanol 74.12 80.000 2.27E-03 

1.2 - propanediol 76.10 0.100 8.29E-08 

3 - methyl- 1-butanol 88.15 0.100 1.00E-05 

1- pentanol 88.15 130.000 7.20E-05 

phenol 94.11 7.700 1.59E-04 

cyclohexanol 100.16 120.000 2.67E-04 

2 - ethyl- 1 -butanol 102.17 0.100 4.16E-08 

2-hexanol 102.18 170.000 1.59E-06 

1. 3- dichloro-2 -propanol 128.99 0.100 7.90E-09 

2-ethylhexanol 130.23 0.100 4.68E-06 

nonanol 144.26 0.100 1.11E-06 

decanol 159.29 0.100 1.13E-08 

methanal 30.03 0.050 1.74E-08 

ethanal 44.05 4.000 6.86E-05 

2-propenal 56.06 0.030 1.20E-06 

propanal 58.08 95.000 1.62E-04 

2-methylpropenal 70.09 0.100 6.70E-07 

butanal 72.10 120.000 3.11E-04 

pentanal 86.13 110.000 3.54E-05 

2 . 4- hexadien-l-al 96.13 0.100 2.42E-07 

hexanal’ 100.16 0.100 2.60E-05 

benza ldehyde 106.12 173.000 8.84E-06 

heptanal 114.19 0.100 8.02E-06 

4- methylbenzaldehyde 120.15 0.100 7.47E-08 

octanal 128.22 0.100 2.17E-06 

benzene 78.11 0.200 1.51E-05 

methylbenzene 92.15 60.000 1.53E-03 

ethenylbenzene 104.14 43.000 1.54E-05 

1 . 2- dimethylbenzene 106.16 220.000 3.07E-04 

1 . 3- dimethylbenzene 106.16 220.000 7.03E-04 

1 . 4- dimethylbenzene 106.16 220.000 6.68E-04 

ethylbenzene 106.16 130.000 8.38E-05 

indene 116.16 9.500 0.00E+00 

alpha-methylstyrene 118.18 140.000 7 . 13E-08 

1. 2. 4- trimethylbenzene 120.20 15.000 2 . 17E-05 

1 . 3 . 5- trimethylbenzene 120.20 15.000 2.67E-06 

1 -ethyl-2 -methylbenzene 120.20 25.000 2.05E-06 

isopropylbenzene 120.20 74.000 1.00E-05 

propyl benzene 120.20 49.000 9.61E-05 

1 -methyl -3 -propylbenzene 134.12 0.100 0.00E+00 

n-butylbenzene 134.12 0.100 6.04E-07 

1- isopropyl-4 -methylbenzene 134.22 0.100 7.98E-08 

methanoic acid methyl ester 60.05 0.100 2.04E-06 

methanoic acid ethyl ester 74.08 91.000 2.13E-06 

ethanoic acid methyl ester 74.08 120.000 6.18E-05 

ethanoic acid ethyl ester 88.11 180.000 1.58E-04 

ethanoic acid allyl ester 100.12 0.100 1.68E-06 

2- methyl propenoic acid methyl ester 100.12 100.000 6.78E-05 

ethanoic acid isopropyl ester 102.13 210.000 2.77E-06 

methanoic acid butyl ester 102 . 13 0 . 100 4 . 34E-07 


STANDARD METABOLIC STANDARD 
DEVIATION RATE DEVIATION 


mg /day* kg 

4.18E-04 

4.32E-03 

1.35E-06 

1.48E-03 

1.30E-04 

4 . 00E-06 

3. 95E-06 

4.33E-04 

3.02E-05 

2.44E-03 

1.85E-07 

1.33E-05 

9.00E-05 

3.24E-04 

4.89E-04 

9.31E-08 

8.90E-07 

1.21E-08 

5.17E-06 

2.47E-06 

1.19E-08 

2.67E-08 

3.99E-05 

2.26E-06 

1.57E-04 

1.34E-06 

5.48E-04 

4.30E-05 

5.42E-07 

2.74E-05 

1.11E-05 

9.69E-06 

1.67E-07 

2.17E-06 

1.00E-05 

4.55E-04 

1.59E-05 

2.49E-04 

1.32E-03 

4.12E-04 

6.60E-05 

0 . OOE+OO 

9.59E-08 

2 . 32E-05 

9.64E-07 

2 . 83E-06 

4.00E-06 

1.19E-04 

0. O0E+0CL 

8.79E-07 

1.78E-07 

2 . 35E-06 

2 . 38E-06 

7.91E-05 

1.38E-04 

2.03E-06 

6. 19E-05 

3 , 05E-06 

6.24E-07 


mg/day 
3 . 96E-01 
2.18E+00 
8.14E-03 
1 . 02E+Q0 
4 . 08E-01 
O.OOE+OO 
0.00E+00 
4.77E-02 
0 . 00E+00 
3.95E-01 
0.00E+00 
3.26E-01 
8.66E-04 
2.58E-01 
3 . 70E-01 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.67E-01 
3.38E-01 
O.OOE+OO 
1.54E-01 
O.OOE+OO 
O.OOE+OO 
1.39E-02 
2.58E-03 
1.59E-02 
6.20E-03 
1.46E-02 
O.OOE+OO 
1.71E-02 
1.18E+00 
4.62E-01 
4 . 02E-04 
3.23E-02 
3.23E-02 
3.23E-02 
3.73E-01 
1.10E-02 
O.OOE+OO 
1.31E-03 
7 . 89E-04 
O.OOE+OO 
1.11E-04 
2.76E-02 
0.00E+00 
1.65E-03 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
3.91E-01 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 


mg/day 

4.78E-01 
2.08E+00 
1.41E-02 
6.71E-01 
1.68E-01 
0.00E+00 
O.OOE+OO 
8.27E-02 
0.00E+00 
1.22E-01 
0.00E+00 
1.23E-01 
1.50E-03 
5.99E-02 
1.30E-01 
0.00E+00 
0 . 00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
2.64E-01 
2.58E-01 
O.OOE+OO 
2.66E-01 
0.00E+00 
0.00E+00 
5.21E-03 
4.47E-03 
6.57E-03 
2.80E-03 
5.46E-03 
O.OOE+OO 
6.14E-03 
9.72E-01 
1.79E-01 
2.13E-04 
2.42E-02 
2.42E-02 
2.42E-02 
1.56E-01 
1.90E-02 
O.OOE+OO 
2.26E-03 
1.37E-03 
O.OOE+OO 
1.93E-04 
1.07E-02 
0.00E+00 
2.86E-03 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
3 . 84E-01 
0 . 00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 





e 2. Spacecraft trace chemical contaminant generation load model — Continue* 


COMMON NAME 

IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m' 

MEAN 

RATE 

mg /day* kg 

propyl acetate 

ethanoi'c acid propyl ester 

102.13 

170.000 

1.18E-04 

ethyl methacrylate 

2-methyl propenoic acid ethyl ester 

114.15 

0.100 

6.02E-06 

butyl acetate 

ethanoic acid butyl ester 

116.16 

190.000 

3.98E-04 

isobutyl acetate 

ethanoic acid isobutyl ester 

116.16 

190.000 

5.85E-05 

ethyl lactate 

lactic acid ethyl ester 

118.13 

190.000 

1. 12E-06 

methyl cellosolve acetate 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

8.65E-07 

isoamyl acetate 

ethanoic acid isoamyl ester 

130.18 

0.100 

9.03E-06 

n-amyl acetate 

ethanoic acid amyl ester 

130.18 

160.000 

1.85E-05 

cellosolve acetate 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

4.61E-04 

ethyl acetylglycolate 

hydroxyethanoic acid ethyl ester 

146.14 

0.100 

0. 00E+00 

dibutyl oxalate 

oxalic acid dibutyl ester 

202.25 

0.100 

6.21E-09 

furan 

1, 4 -epoxy-1, 3 -butadiene 

68.07 

0.111 

7.58E-07 

tetrahydrofuran 

1 , 4 -epoxybutane 

72.11 

120.000 

3 . 38E-05 

ally! methyl ether 

3 -me thoxy- 1 -propene 

72.11 

0.100 

1.06E-08 

ether 

diethyl ether 

74.12 

240.000 

3 . 88E-05 

sylvan 

2 -methyl furan 

82.10 

0.130 

1.66E-06 

gluconal 

2 , 3-dihydropyran 

84.13 

0.100 

6.75E-08 

p-dioxane 

1, 4-dioxane 

88.11 

0.100 

5.76E-05 

metaformaldehyde 

1,3, 5-trioxane 

90.08 

0.100 

1.48E-06 

ethyl cellosolve 

2- e t hoxye t hano 1 

90.12 

0.300 

2.18E-04 

chloropropylene oxide 

epichlorohydrin 

92.53 

0.100 

8.23E-07 

tetramethyl oxirane 

1,1,2, 2-tetramethyl-l, 2 -epoxyethane 

100.12 

0.100 

2 . 63E-07 

N-ethyldiethyenimide oxide 

4 - e t hy Imor pho line 

115.18 

0.100 

3.79E-05 

butyl propyl ether* 

1-propoxybutane 

116.21 

0.100 

1.53E-05 

glycol monobutyl ether 

2-butoxyethanol 

118.18 

0.100 

1.36E-07 

methyl chloride 

chlorome thane 

50.49 

41.000 

3 . 52E-06 

vinyl chloride 

chloroethene 

62.50 

3.000 

6. 07E-07 

ethyl chloride 

chloroe thane 

64.52 

260.000 

2.96E-08 

allyl chloride 

3 -chloropropene 

76.53 

0.100 

2 . 3 6E-08 

methylene chloride 

dichlorome thane 

84.93 

10.000 

1 .12E-03 

butyl chloride 

1-chlorobutane 

92.57 

150.000 

0.00E+00 

dichloroethene 

1, 1-dichloroethene 

96.95 

7.900 

1.90E-07 

ethylene dichloride 

1, 2-dichloroethane 

98.97 

1.000 

4 . 24E-05 

dichloropropene 

1, 2 -dichloropropene 

110.97 

0.100 

8.07E-06 

chlorophene 

chlorobenzene 

112.56 

46.000 

7.84E-04 

propylene chloride 

1 , 2 -dichloropropane 

112.99 

42.000 

3.01E-06 

chloroform 

trichloromethane 

119.38 

4.900 

8.90E-06 

isobutylene chloride 

1, 2-dichloro-2-methylpropane 

127.01 

0.100 

6.31E-07 

trichloroethylene 

trichloroethene 

131.39 

10.000 

5.06E-05 

methyl chloroform 

1,1, 1-trichloroethane 

133.41 

160.000 

4 . 14E-04 

vinyl trichloride 

1,1, 2-trichloroethane 

133.41 

0.100 

3 . 39E-08 

dichorobenzene 

1 , 2 -dichlorobenzene 

147.01 

30.000 

1.96E-06 

chloromethylheptane 

3 -chloromethylheptane 

148.68 

0.100 

5.17E-08 

carbon tetrachloride 

tetrachorome thane 

153.82 

13.000 

5.05E-06 

tetrachloroethylene 

tetrachloroethene 

165.83 

34.000 

3.80E-04 

Freon 22 

chlorodif luorome thane 

86.47 

350.000 

2 . 01E-05 

Freon 21 

dichlorof luoromethane 

102.90 

21.000 

2.63E-07 

chlorotrifluoroethane 

1-chloro-l, 2 , 2-trif luoroethane 

118.50 

480.000 

4.64E-06 

Freon 12 

dichlorodif luorome thane 

120.91 

490.000 

6.25E-06 

dichorodif luoroethylene 

1 , 2-dichloro-l , 2-dif luoroethene 

132.93 

140.000 

1.44E-06 

Freon 124 

chlorotetraf luoroethane 

136.48 

0.100 

0 . 00E+00 

Freon 11 

trichlorof luoromethane 

137.40 

560.000 

7.71E-04 

Halon 1301 

bromotrif luoromethane 

148.90 

11000.000 

8.06E-05 

Freon 114 

1, 2-dichloro-l, 1, 2 , 2- tetraf luoroethane 

170.92 

700.000 

8 . 10E-06 

Freon 113 

1,1 , 2-trichloro-l, 2, 2-trif luoroethane 

187.40 

400.000 

8. 64E-03 

Freon 112 

1,1,2, 2-tetrachloro t -l, 2-dif luoroethane 

204.00 

830.000 

1.55E-05 

methane 

methane 

16.04 

3800.000 

5.43E-04 

acetylene 

ethyne 

26.04 

530.000 

0 . 00E+00 

ethylene 

ethene 

28.05 

340.000 

7.00E-08 


STANDARD 

DEVIATION 

mg/day*kg 

METABOLIC 

RATE 

mg /day 

STANDARD 

DEVIATION 

mg/d&y 

2.20E-04 

1.46E-03 

2.52E-03 

1.35E-05 

0.00E+00 

0.00E+00 

3 . 48E-04 

1.32E-01 

5.12E-02 

9 . 32E-05 

7.61E-02 

3.01E-02 

2.51E-06 

0.00E+00 

O.OOE+OO 

1 . 94E-06 

0.00E+00 

O.OOE+OO 

1.74E-05 

1.14E-01 

4.71E-02 

2 . 93E-05 

0.00E+00 

0.00E+00 

2.85E-04 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

1.39E-08 

O.OOE+OO 

0.00E+00 

1.08E-06 

2.07E-01 

1.10E-01 

3 . 55E-05 

0.00E+00 

O.OOE+OO 

2 . 37E-08 

0.00E+00 

0.00E+00 

5.02E-05 

0.00E+00 

O.OOE+OO 

1.80E-06 

0.00E+00 

O.OOE+OO 

1.51E-07 

0.00E+00 

0.00E+00 

5 . 60E-05 

3.17E-01 

1.42E-01 

1.65E-06 

O.OOE+OO 

O.OOE+OO 

3.83E-04 

0.00E+00 

0.00E+00 

1.84E-06 

0.00E+00 

O.OOE+OO 

5.88E-07 

0.00E+00 

0.00E+00 

8.47E-05 

0.00E+00 

0.00E+00 

2 . 36E-05 

0.00E+00 

0.00E+00 

1.86E-07 

0.00E+00 

O.OOE+OO 

3.24E-06 

5.99E-02 

2 . 80E-02 

8.49E-07 

0.00E+00 

0.00E+00 

6.02E-08 

0.00E+00 

O.OOE+OO 

5 . 29E-08 

0.00E+00 

O.OOE+OO 

1.03E-03 

6.47E-02 

2.45E-02 

O.OOE+OO 

0.00E+00 

0.00E+00 

3 . 75E-07 

0.00E+00 

O.OOE+OO 

3.50E-05 

0.00E+00 

O.OOE+OO 

1.80E-05 

O.OOE+OO 

O.OOE+OO 

7.60E-04 

4 . 97E-02 

2.08E-02 

4 . 41E-06 

O.OOE+OO 

O.OOE+OO 

8.71E-06 

7 . 21E-02 

3 . 24E-02 

9 . 04E-07 

0.00E+00 

O.OOE+OO 

3 . 56E-05 

5.30E-02 

2.17E-02 

2.58E-04 

1.61E-01 

2.49E-01 

4.85E-08 

1.23E-02 

O.OOE+OO 

4.37E-06 

0.00E+00 

0.00E+00 

1.16E-07 

0.00E+00 

0.00E+00 

4 . 55E-06 

7.54E-03 

3.12E-03 

3.48E-04 

4.72E-02 

1.95E-02 

3.74E-05 

0.00E+00 

0.00E+00 

3 . 73E-07 

O.OOE+OO 

0.00E+00 

2.41E-07 

0.00E+00 

O.OOE+OO 

7.21E-06 

0.00E+00 

0.00E+00 

4.47E-07 

0.00E+00 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

6.37E-04 

0.00E+00 

0.00E+00 

1. 80E-04 

O.OOE+OO 

O.OOE+OO 

1.81E-05 

0.00E+00 

O.OOE+OO 

1.03E-02 

0.00E+00 

0.00E+00 

1.78E-05 

0.00E+00 

O.OOE+OO 

9.61E-05 

2.34E+02 

9.47E+01 

0.00E+00 

0.00E+00 

O.OOE+OO 

i . 57E-07 

2.45E-01 

2.55E-01 




Table 2. Spacecraft trace chemical contaminant generation load model — Continued, 


COMMON NAME 

IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/molQ 

SMAC 
mg/m 3 

MEAN 

RATE 

mg /day* kg 

STANDARD 

DEVIATION 

mg /day* kg 

METABOLIC 

RATE 

mg/day 

STANDARD 

DEVIATION 

mg/day 

ethane 

ethane 

30.07 

1200.000 

4 . 07E-07 

7.60E-07 

4.29E+00 

2 .41E+00 

allene 

propadiene 

40.07 

82.000 

0 . OOE+OO 

0. OOE+OO 

0. 00E+00 

0. OOE+OO 

methylacetylene 

propyne 

40.07 

0.100 

0 . 00E+00 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

propylene 

propene 

42.08 

860.000 

1.03E-06 

1.53E-06 

0. 00E+00 

0. OOE+OO 

propane 

propane 

44.09 

900.000 

4 . 27E-07 

4.94E-07 

3.29E+00 

2.10E+00 

vinylethylene 

1 , 3 -butadiene 

54.09 

0.130 

8.22E-07 

1.84E-06 

0. 00E+00 

0. OOE+OO 

ethyl ethylene 

1 -butene 

56.10 

460.000 

5. 66E-05 

2.37E-05 

1.63E-01 

1.86E-01 

isobutane 

2 -me thy lpr opane 

58.12 

240.000 

3.54E-06 

7.47E-06 

0. OOE+OO 

0. OOE+OO 

butane 

butane 

58.12 

240.000 

2.43E-06 

2 . 70E-06 

1.59E-02 

2.76E-02 

pen tame thy lene 

eye 1 open tene 

68.11 

170.000 

0 . 00E+00 

0. OOE+OO 

0. 00E+00 

0. 00E+00 

isoprene 

2 -methyl- 1, 3 -butadiene 

68.12 

560.000 

0. 00E+00 

0. 00E+00 

9.13E-01 

6.43E-01 

propyl ethylene 

1-pentene 

70.13 

190.000 

9.10E-09 

1.29E-08 

0. OOE+OO 

0. 00E+00 

isopentane 

2 -me thy lbu tane 

72.15 

300.000 

6.25E-07 

1. 18E-06 

2.28E-01 

3.95E-01 

pentane 

pentane 

72.15 

590.000 

4 . 46E-05 

5.08E-05 

7.65E-01 

4.57E-01 

cyclohexene 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.100 

0 . OOE+OO 

0. 00E+00 

0. 00E+00 

0. 00E+00 

2 -hexene 

2 -hexene 

84.16 

0.100 

1 .42E-07 

2.84E-07 

1.48E-02 

2.56E-02 

hexame thy lene 

cyclohexane 

84.16 

210.000 

1.48E-04 

2.31E-04 

1.21E-01 

5.12E-02 

me thy Ipen tame thy lene 

me t hyleye lopen tane 

84.16 

52.000 

1.10E-05 

1.87E-05 

9. 61E-02 

4.28E-02 

neohexane 

2 , 2-dimethylbutane 

86.17 

88.000 

5.17E-07 

1.16E-06 

0. 00E+00 

0. 00E+00 

diethylme thy Ime thane 

3 -me thy lpen tane 

86.18 

1800.000 

3.64E-06 

2.33E-06 

3 . 26E-02 

5.64E-02 

hexane 

hexane 

86.18 

180.000 

3.55E-05 

3 . 40E-05 

2.55E-01 

2.50E-01 

methyl cyclohexene 

4-methylcyclohexene 

96.17 

390.000 

0. OOE+OO 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

hep ty lene 

1 -hep tene 

98.18 

200.000 

3.40E-09 

7 . 60E-09 

3.74E-02 

1. 62E-02 

hexahydro toluene 

me t hy lcyc lohexane 

98.18 

60.000 

3.52E-05 

2.57E-05 

0. OOE+OO 

0. OOE+OO 

dime thy lpen tane 

2 , 2 -dimethylpentane 

100.21 

0.100 

9.79E-06 

1.61E-05 

0. 00E+00 

0. 00E+00 

dimethylpentane 

2 , 4 -dimethylpentane 

100.21 

0.100 

1.11E-07 

1.56E-07 

0. 00E+00 

0. 00E+00 

trie thy lme thane 

3 -ethylpentane 

100.21 

0.100 

1.11E-07 

1.77E-07 

0. 00E+00 

0. 00E+00 

heptane 

heptane 

100.21 

200.000 

3.16E-05 

2.44E-05 

8.50E-02 

4.10E-02 

dimethyl cyclohexane 

1 , 1-dimethylcyclohexane 

112.22 

120.000 

8. 11E-06 

1.80E-05 

0. 00E+00 

0. OOE+OO 

2-octene 

2-octene 

112.22 

230.000 

9.78E-09 

1.39E-08 

0. 00E+00 

0. 00E+00 

methylheptylene 

6-methyl-l-heptene 

112.22 

0.100 

2.40E-09 

5.37E-09 

0. 00E+00 

0. OOE+OO 

trans-l, 2-dimethylhexamethylene 

trans-l, 2 -dime thy lcyc lohexane 

112.22 

120.000 

1.73E-05 

3.51E-05 

0. 00E+00 

0. 00E+00 

t r ime t hy Ipentane 

2 , 2 , 3-trime thy lpen tane 

114.23 

0.100 

1 .05E-07 

2.35E-07 

0. 00E+00 

0. 00E+00 

dime thy lhexane 

3 , 3 -dimethy lhexane 

114.23 

0.100 

2 . 63E-06 

1.94E-07 

0. 00E+00 

0. 00E+00 

ethyl hexane 

3 -e thy lhexane 

114.23 

0.100 

2 . 93E-07 

4 . 19E-07 

0. 00E+00 

0. 00E+00 

octane 

octane 

114.23 

350.000 

9.36E-06 

6.75E-06 

7.91E-02 

4 . 34E-02 

e thylheptane 

4 -ethylheptane 

128.26 

0.100 

3 . 16E-08 

3.79E-08 

0. 00E+00 

0. 00E+00 

nonane 

nonane 

128.26 

320.000 

4 . 75E-06 

2.59E-06 

5.22E-02 

2 . 34E-02 

c i t rene ( 1 imonene ) 

4 - isopi openy 1- 1-me thylcyclohexene 

136.23 

0 . 100 

1.11E-06 

2.47E-06 

0 . 00E+00 

0. OOE+OO 

me thyle thylheptane 

2 -methyl-3 -ethylheptane 

142.28 

0.100 

3.42E-06 

7 . 76E-07 

0. 00E+00 

0. 00E+00 

decane 

decane 

142.28 

230.000 

1.18E-05 

1. 60E-05 

3.00E-02 

0. 00E+00 

hendecane 

undecane 

156.31 

320.000 

1.00E-05 

1.51E-05 

4.33E-02 

1.99E-02 

dodecane 

dodecane 

170.34 

280.000 

2 . 86E-07 

4.05E-07 

3.89E-02 

1.87E-02 

acetone 

2-propanone 

58.08 

50.000 

2 . 23E-03 

1.39E-03 

9.63E+00 

9 . 12E+00 

methyl vinyl ketone 

3-buten-2-one 

70.00 

0.100 

6.27E-08 

9.69E-08 

0. 00E+00 

0. 00E+00 

methyl ethyl ketone 

2-butanone 

72.11 

30.000 

2 . 81E-03 

3.20E-03 

8.74E+00 

2.86E-01 

cyclopentanone (adipic ketone) 

cyclopentanone 

84.11 

0 . 100 

1 .48E-04 

3 . 22E-04 

0. 00E+00 

0. 00E+00 

methyl propenyl ketone 

3 -pen ten-2 -one 

84.12 

0.100 

8.89E-09 

1.99E-08 

0. 00E+00 

0. OOE+OO 

cyclopropyl methyl ketone 

acetyl cyclopropane 

84.13 

0.100 

1 . 47E-08 

3 . 28E-08 

0. 00E+00 

0. OOE+OO 

methyl propyl ketone 

2 -pentanone 

86.13 

70 . 000 

2 . 01E-06 

2 . 02E-06 

0. 00E+00 

0. 00E+00 

methyl isopropyl ketone 

3 -methyl-2 -butanone 

86.13 

70.000 

1. 18E-05 

1.94E-05 

0. 00E+00 

0. 00E+00 

mesityl oxide (methyl isobutenyl ketone) 

4 -methyl-3 -penten-2-one 

98.14 

40.000 

1. 16E-04 

7.47E-05 

0. OOE+OO 

0. 00E+00 

cyclohexanone (pimel ic ketone) 

cyclohexanone 

98.14 

60.000 

4.34E-04 

2 . 28E-04 

0. OOE+OO 

0 .00E+00 

pinacolone 

3 , 3-dimethyl-2-butanone 

100.16 

0.100 

3 . 78E-06 

3.90E-06 

0. 00E+00 

0. OOE+OO 

methyl isobutyl ketone 

4 -methyl-2 -pentanone 

100.16 

140.000 

8 . 64E-04 

5.46E-04 

7.47E-02 

2.51E-02 

di isopropyl ketone 

2 , 4-dimethyl-3 -pentanone 

114.18 

0.100 

2 , 65E-08 

3.91E-08 

0. 00E+00 

0. 00E+00 

methyl n-amyl ketone 

2 -heptajione 

114.18 

0.100 

2.35E-05 

5.08E-05 

4.18E-02 

0. 00E+00 

methyl isoamyl ketone 

5-methyl-2-hexanone 

114.18 

0.100 

1.05E-06 

1.10E-06 

0. 00E+00 

0. 00E+00 






Table 2. Spacecraft trace chemical contaminant generation load model — Continued. 




MOLECULAR 


MEAN 

STANDARD 

METABOLIC 

STANDARD 

COMMON NAME 

IUP AC /ACCEPTED NAME 

WEIGHT 

SMAC 

RATE 

DEVIATION 

RATE 

DEVIATION 



g/mole 

mg/m 1 

mg /day* kg 

mg /day* kg 

mg /day 

mg/day 

phenyl methyl ketone 

acetophenone 

120.14 i 

250.000 

2 . 21E-07 

3.45E-07 

0.00E+00 

0.00E+00 

methyl hexyl ketone 

2-octanone 

128.21 

100.000 

5.09E-08 

1.14E-07 

0.00E+00 

0.00E+00 

methylheptanone 

5 -me thy 1 - 3 - hep t anone 

128.21 

0.100 

1.34E-06 

1.48E-06 

O.OOE+OO 

0.00E+00 

di isobutyl ketone 

2 , 6-dime thyl-4-heptanone 

142.20 

58.000 

1.03E-06 

2.31E-06 

0.00E+00 

0.00E+00 

hydrogen sulfide 

hydrogen sulfide 

34.08 

2.800 

O.OOE+OO 

0.00E+00 

9.23E-03 

7.89E-03 

carbon oxisulfide 

carbonyl sulfide 

60.07 

12.000 

3 . 18E-06 

2.87E-06 

O.OOE+OO 

0.00E+00 

ethylene sulfide 

ethylene sulfide 

60.11 

0.100 

9.32E-09 

2.08E-08 

0.00E+00 

O.OOE+OO 

methyl sulfide 

dimethyl sulfide 

62.14 

2.500 

5 . 80E-08 

1.30E-07 

8.76E-02 

1.52E-01 

carbon disulfide 

carbon disulfide 

76.14 

16.000 

1.58E-05 

1.65E-05 

0.00E+00 

O.OOE+OO 

tetrahydrothiopyran 

pen tame thy lene sulfide 

102.20 

0.100 

5.22E-08 

7.38E-08 

0.00E+00 

0.00E+00 

nitric oxide 

nitric oxide 

30.01 

6.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

nitrogen dioxide 

nitrogen dioxide 

46.01 

0.940 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

nitrogen tetroxide 

nitrogen tetroxide 

92.01 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

acetic acid 

ethanoic acid 

60.05 

7.400 

5.92E-07 

8.31E-07 

7.14E-01 

2.93E-01 

ethylhexanoic acid 

2 -ethylhexanoic acid 

144.21 , 

0.100 

1.19E-07 

2.65E-07 

O.OOE+OO 

O.OOE+OO 

diamine 

hydrazine 

32.05 

0.005 

0.00E+00 ! 

0.00E+00 

0.00E+00 

O.OOE+OO 

acetonitrile 

methyl cyanide 

41.05 

6.700 

6.77E-09 

1.03E-08 

1.12E-01 

4.38E-02 

monomethyl hydrazine 

methyl hydrazine 

46.07 

0.004 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

nitromethane 

nitromethane 

61.04 

13.000 

1.40E-05 

3.12E-05 

0.00E+00 

O.'OOE+OO 

dimethyl formamide 

N,N-dime thy 1 formamide 

73.10 

0.100 

9.27E-07 

1.17E-06 

O.OOE+OO 

O.OOE+OO 

nitroethane 

nitroethane 

75.07 

0.100 

1.40E-08 

1 . 98E-08 

0.00E+00 

O.OOE+OO 

indole 

2 , 3 -benzopyrrole 

117.15 

0.250 

O.OOE+OO 

0.00E+00 

4.50E-05 

1.11E-05 


hydrogen 

2.02 

340.000 

2.41E-06 

3.50E-06 

3.13E+01 

1.09E+01 


ammonia 

17.00 

7.000 

4.11E-05 

4.35E-05 

7.84E-01 

1.36E+00 

carbon monoxide 

carbon monoxide 

28.01 

10.000 

1.37E-03 

6.58E-04 

1.38E+01 

3.74E+00 


disiloxane 

78.10 

0.100 

5 . 73E-06 

1.24E-05 

O.OOE+OO 

0.00E+00 

trimethylsilanol 

trimethylsilanol 

90.21 

40.000 

7.89E-05 

8.98E-05 

0.00E+00 

O.OOE+OO 

trioxosilane 

trisiloxane 

124.30 

0.100 

1.02E-05 

1.20E-05 

O.OOE+OO 

O.OOE+OO 

hexamethyldioxosilane 

hexamethyldisiloxane 

162.48 

0.100 

3 . 73E-06 

4 . 79E-06 

O.OOE+OO 

O.OOE+OO 

tetraoxosilane 

tetrasiloxane 

170.40 

0.100 

4 . 40E-05 

9.40E-05 

0.00E+00 

O.OOE+OO 

diphenylsilane 

diphenylsilane 

184.32 

0. 100 

4.23E-09 

9.47E-09 

0.00E+00 

0.00E+00 

hexamethylcyclo trioxosilane 

hexamethylcyclotrisiloxane 

222.40 

230.000 

1. 15E-04 

4.65E-05 

0.00E+00. 

0.00E+00 

oc tame thy 1 trioxosilane 

oc tame thyl trisiloxane 

236.54 

40.000 

6. 91E-05 

1.42E-04 

0.00E+00 

0.00E+00 

oc tame thylcyclotetraoxosi lane 

oc tame thylcyclo tetrasiloxane 

29 6.62 

0.100 

1. 84E-04 

8.64E-05 

0.00E+00 

O.OOE+OO 

decamethylcyclopentaoxosilane 

decamethylcyclopentasiloxane 

370.64 

0.100 

2.30E-05 

2.66E-05 

O.OOE+OO 

O.OOE+OO 

decamethylcyclohexaoxosilane 

decamethylcyclohexasiloxane 

444.71 

0.100 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

tetradecamethylcycloheptaoxosilane 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexadeoamethvlcvclooctaoxosilane 

hexadecame t hy Icyc looc ta s i 1 oxane 

593.24 

0.100 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 












analysis of adsorption beds at the normal spacecraft cabin conditions. Appendix J provides a listing 
of these properties. 


SUMMARY 


Development of a spacecraft trace chemical contaminant control system requires the defini- 
tion of the expected contaminant load onboard. In order to define the load, past load model develop- 
ment has been reviewed, recent space mission data have been tabulated and analyzed, and the 
major human metabolic sources have been defined. It is assumed that all materials used onboard the 
spacecraft are selected according to material selection and control procedures used by the Spacelab 
program. Also, cabin conditions are assumed to be 21 °C and 50-percent relative humidity. The 
resulting trace chemical contaminant load model provides a basis for designing future spacecraft 
contamination control systems and also assessing the capabilities of current systems in use by the 
shuttle, Spacelab, and International Space Station programs. 


CONCLUSION 


A trace chemical contamination load model has been developed for both equipment and human 
sources based upon past space flight experience. This model, which includes considerations for the 
effects of time and temperature on equipment contaminant generation, can serve as the design basis 
for active trace contaminant control systems for spacecraft and possibly other aerospace applica- 
tions. 
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APPENDIX A 


Raw Spacelab Trace Contaminant Generation Rate Data 


efJECHMNS FABS 




fumed 
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MSFC, ED62/J. L. Perry 


RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA 


7/13/95 


P 


E 


IS 

S- : 

f: 

P""i 



to 


IUP AC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

SL-1 

RAW RATE 
mg/day 

SL-3 

RAW RATE 
mg/day 

SL-D1 
■RAW RATE 

mg/day 

SL-IML1 
RAW RATE 

mg/day 

SL-USML1 
RAW RATE 

mg/day 

SL-J 
RAW RATE 

mg/day 

methanol 

32.04 

9.000 

6 . 27E+01 

8.83E+01 

1 . 84E+01 

1.83E+01 

6 . 45E+01 

1.40E+02 

ethanol 

46.07 

2000.000 

6 . 12E+01 

1.36E+03 

4.58E+00 

4. 10E+02 

7.70E+01 

5.46E+01 

2-propen-l-ol 

58.08 

1.000 

0 . 00E+00 

4.38E-01 

0 . OOE+OO 

0 . 00E+00 

8.90E-02 

6 . 40E-02 

2 -propanol 

60.09 

150.000 

8 . 17E+01 

2.56E+02 

4.97E+01 

7.62E+01 

2.27E+02 

4.17E+02 

1 -propanol 

60.09 

98.000 

9.49E-01 

3 . 23E+00 

2.71E-01 

7.78E+00 

6 . 55E+00 

4.41E+01 

1 , 2-ethanediol 

62.07 

13 . 000 

0 . OOE+OO 

0. 00E+00 

7 . 80E-02 

1.33E+00 

0. OOE+OO 

0. OOE+OO 

2 -butanol 

74.12 

120.000 

4.42E-02 

8.78E-02 

2 . 51E-01 

7.80E-01 

3 . 98E-01 

8.63E-01 

2 -methyl- 1 -propanol 

74.12 

120.000 

1.05E+01 

9 . 08E+01 

8.05E+00 

1.33E+00 

8.12E+01 

8 . OOE+OO 

2 -methyl -2 -propanol 

74.12 

120.000 

1.55E+00 

1.23E+00 

9 . 67E-01 

2.11E+00 

9.21E+00 

5.45E+00 

1-butanol 

74.12 

80.000 

8 . 36E+01 

8.75E+02 

1.84E+01 

1.17E+02 

1.11E+02 

7.18E+01 

1 ,2-propanediol 

76.10 

0.100 

5.87E-02 

0. OOE+OO 

0. 00E+00 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

3 -me thyl-1 -butanol 

88.15 

0.100 

1.31E-02 

0 . 00E+00 

1.00E-03 

1.78E+00 

1 .72E-01 

3 . 11E+00 

1-pentanol 

88.15 

130.000 

1 .74E+01 

1.44E+01 

1.10E-02 

1 . 22E+00 

0 . OOE+OO 

1 . 05E+00 

phenol 

94.11 

7.700 

8.59E-01 

6.12E-02 

3 . 18E+00 

1.08E+02 

0 . OOE+OO 

3.04E-01 

cyclohexanol 

100.16 

120.000 

1.64E+01 

1.63E+02 

1.20E-01 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

2-ethyl-l -butanol 

102.17 

0.100 

2.95E-02 

0 . OOE+OO 

0 . OOE+OO 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

2-hexanol 

102.18 

170.000 

0 . 00E+00 

1.49E-01 

0 . 00E+00 

1.10E-01 

2 . 16E-01 

1. 53E-01 

1 , 3-dichloro-2-propanol 

128.99 

0.100 

1.00E-03 

0 . 00E+00 

3 . 30E-03 

0 . 00E+00 

0. OOE+OO 

0 .OOE+OO 

2 -ethylhexanol 

130.23 

0.100 

6.10E-01 

0. OOE+OO 

1 . 20E+00 

0 . 00E+00 

5.00E-03 

3 . 52E-01 

nonanol 

144.26 

0.100 

0 .00E+00 

8.24E-01 

0. OOE+OO 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

decanol 

159.29 

0.100 

0 . OOE+OO 

0 . OOE+OO 

2.00E-03 

0 . 00E+00 

2.00E-03 

1 . 00E-03 

methanal 

30.03 

0.050 

0 .00E+00 

2.30E-03 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

8 . 00E-03 

ethanal 

44.05 

4.000 

2.85E+00 

6.33E+00 

9.06E-01 

1.22E+00 

7.57E+00 

9 . 67E+00 

2 -propenal 

56.06 

0.030 

6 . 50E-03 

6.50E-03 

2.00E-02 

0. 00E+00 

8.19E-01 

3.00E-02 

propanal 

58.08 

95.000 

5 . 93E+00 

1.12E+01 

1.90E-03 

5.22E+00 

1.03E+01 

5.44E+01 

2-methylpropenal 

70.09 

0.100 

0 .00E+00 

2.44E-02 

0 . 00E+00 

0. 00E+00 

0 .OOE+OO 

4 . 46E-01 

but anal 

72.10 

120.000 

4.38E+00 

1.86E+02 

1.62E-01 

1.24E+01 

2 . 68E+00 

2 . 82E+00 

pentanal 

86.13 

110.000 

1 .07E+00 

7.88E-01 

4.83E-02 

0 . OOE+OO 

1.43E+01 

4 . 30E+00 

2 , 4-hexadien-l-al 

96.13 

0.100 

1 .72E-01 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

hexanal 

100.16 

0.100 

5.19E+00 

1.32E+00 

1.71E-02 

4.40E-01 

1.35E-01 

4.75E+00 

benzaldehyde 

106.12 

173.000 

1.41E+00 

0 . 00E+00 

2.41E+00 

0. 00E+00 

3 . 80E-02 

2.61E-01 

heptanal 

114.19 

0.100 

1 . 41E-02 

4.78E-01 

2. 89E-01 

3.30E-01 

1.40E-01 

3 . 36E+00 

4-methylbenzaldehyde 

120.15 

0.100 

5.29E-02 

0 .00E+00 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

octanal 

128.22 

0.100 

0 . OOE+OO 

3.62E-01 

3.12E-01 

2.20E-01 

1.20E-02 

2.00E-03 

benzene 

78.11 

0.200 

5 . 29E-01 

3.43E+00 

6.80E-01 

2 . 20E-01 

8.74E-01 

1.45E+00 

methylbenzene 

92.15 

60.000 

9 . 42E+01 

1.71E+02 

8.11E+01 

7 . 18E+01 

1.55E+02 

6.73E+01 

ethenylbenzene 

104.14 

43.000 

1.17E+00 

5.60E-03 

1.15E+00 

2.20E-01 

3 . 26E-01 

5.19E+00 

1 , 2-dimethylbenzene 

106.16 

220.000 

7.47E+00 

1.34E+01 

1.71E+01 

1.56E+00 

9.00E+01 

2.91E+01 

1 , 3-dimethylbenzene 

106.16 

220.000 

9 . 04E+00 

4.48E+02 

7.25E+00 

2 . 33E+00 

1.19E+01 

6.54E+00 

1 , 4-dimethylbenzene 

106.16 

220.000 

8.03E+01 

1.01E+02 

8.50E-03 

3 . 04E+01 

3.96E+01 

2.36E+01 

ethylbenzene 

106.16 

130.000 

7.34E+00 

2 . 26E+01 

5.11E+00 

1.33E+00 

2.67E+00 

2 . 26E+00 

indene 

116.16 

9.500 

0 .OOE+OO 

0. 00E+00 

0 .OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

alpha-methylstyrene 

118.18 

140.000 

0 . OOE+OO 

0. OOE+OO 

9.00E-04 

0 . 00E+00 

2.00E-02 

1.50E-02 

1,2, 4-trimethylbenzene 

120.20 

15.000 

1 .98E+00 

1.49E-02 

4.52E-02 

0 . 00E+00 

6.92E+00 

2 . 48E+00 

1,3, 5-trimethylbenzene 

120.20 

15.000 

1.29E-01 

2.20E-01 

2.95E-01 

0. OOE+OO 

1.81E-01 

1 . 84E-01 

1 -ethyl -2 -methylbenzene 

120.20 

25.000 

6.29E-01 

1.47E-02 

3 . 46E- 01 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

isopropylbenzene 

120.20 

74.000 

8.20E-01 

1.35E+00 

6 . 87E-01 

2.20E-01 

7 . 38E-01 

3 . 28E-01 

propylbenzene 

120.20 

49.000 

3 , 39E+00 

3.32E+01 

4 . 17E-01 

1.10E-01 

1.47E+01 

1.20E-02 

1 -methyl -3 -propylbenzene 

134.12 

0.100 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

n-butylbenzene 

134.12 

0.100 

0 . 00E+00 

2.81E-01 

0 . 00E+00 

0 . 00E+00 

6 . 80E-02 

1.70E-02 

1 -isopropyl -4 -methylbenzene 

134.22 

0.100 

0 . 00E+00 

5.94E-02 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

methanoic acid methyl ester 

60.05 

0 . 100 

0 . OOE+OO 

7.30E-03 

0 . 00E+00 

1.10E-01 

6.29E-01 

3 . 18E-01 

methanoic acid ethyl ester 

74.08 

91 . 000 

0 . OOE+OO 

1.13E-01 

0 . 00E+00 

2.20E-01 

8 . 2 IE- 01 

6.40E-02 

ethanoic acid methyl ester 

74.08 

120.000 

1 . 43E+00 

1 . 41E+00 

2 . 53E+01 

1 . 44E+00 

3 . 06E+00 

1.68E+00 

ethanoic acid ethyl ester 

88 . 11 

180.000 

1 . 11E+01 

4 . 68E+01 

1.44E+00 

1.21E+01 

1 . 42E+00 

7 . 83E+00 

ethanoic acid allyl ester 

100.12 

0 . 100 

2 . 20E-03 

6.05E-01 

0 . 00E+00 

1 . 10E-01 

2 . 08E-01 

0 . OOE+OO 

2 -methyl propenoic acid methyl ester 

100.12 

100.000 

2.11E+00 

2.94E+00 

2 . 47E-01 

1 . 39E+01 

1 .35E+00 

1 . 02E+01 

ethanoic acid isopropyl ester 

102 . 13 

210.000 

3.95E-01 

1. 14E-01 

5 . 76E-02 

0. OOE+OO 

4 . 00E-03 

7 . 91E-01 

methanoic acid butyl ester 

102.13 

0.100 

5 . 7 0E-03 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

2 . 02E-01 

5. 80E-02 
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ZUPAC/ ACCEPTED NAME 

MOLECULAR 

miGET 

g/mol e 

SMAC 

mg/m 3 

RAW RATE 
mg /day 

SL-3 

RAW RATE 
mg/day 

SL-D1 
RAW RATE 

mg/day 

SL-IML1 
RAW RATE 

mg/day 

SL-USMhl 
RAW RATE 

mg/day 

SL-J 
RAW RATE 

mg/day 

ethanoic acid propyl ester 

102.13 

170.000 

4.67E+00 

1 . 42E+01 

2 . 90E-03 

5.60E-01 

2 . 87E-01 

8.83E-01 

2-methyl propenoic acid ethyl ester 

114.15 

0.100 

0 . 00E+00 

4.48E+00 

0 . OOE+OO 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

ethanoic acid butyl ester 

116.16 

190.000 

1.93E+01 

1.20E+02 

8 . 33E+00 

6 . 00E+00 

3 . 84E+01 

1.45E+01 

ethanoic acid isobutyl ester 

116.16 

190.000 

4.20E+00 

3 . 12E+01 

7 . 85E-01 

0.00E+00 

3 . 70E-02 

7 . 01E-01 

lactic acid ethyl ester 

118.13 

190.000 

0. 00E+00 

0.00E+00 

7.61E-01 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

6.13E-01 

0 . 00E+00 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid isoamyl ester 

130.18 

0.100 

0 . 00E+00 

3.46E-01 

3 . 95E-02 

0 . 00E+00 

4.30E-02 

5.80E+00 

ethanoic acid amyl ester 

130.18 

160.000 

1.21E+00 

9.82E+00 

0 . 00E+00 

O.OOE+OO 

6.91E-01 

O.OOE+OO 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

6.90E+01 

1.45E+01 

3 . 61E+01 

1 . 16E+01 

5.37E+01 

1.16E+01 

hydroxyethanoic acid ethyl ester 

146.14 

0.100 

0 . 00E+00 

0 . OOE+OO 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

oxalic acid dibutyl ester 

202 . 25 

0.100 

4.40E-03 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1 , 4-epoxy-l, 3 -butadiene 

68.07 

0.111 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.93E-01 

1.34E-01 

1 , 4 -epoxybutane 

72.11 

120.000 

2.92E+00 

1.21E+01 

4.73E-01 

5.60E-01 

7 . 65E-01 

1.49E+00 

3 -methoxy- 1 -propene 

72.11 

0.100 

7.50E-03 

0 . OOE+OO 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

diethyl ether 

74.12 

240.000 

6. 58E+00 

O.OOE+OO 

1.03E+01 

0 . OOE+OO 

1 . 02E+00 

4.00E-03 

2 -methyl furan 

82.10 

0.130 

5.00E-04 

1.18E-01 

1.90E-02 

0 . OOE+OO 

2.16E-01 

5.06E-01 

2 , 3-dihydropyran 

84.13 

0.100 

4.78E-02 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1 , 4-dioxane 

88.11 

0.100 

8 . 09E+00 

5.92E+00 

1 . 89E-02 

2.20E-01 

1.13E+01 

3 . 49E-01 

1,3, 5-trioxane 

90.08 

0.100 

1.10E-03 

1.90E-03 

0 . 00E+00 

2.20E-01 

1.07E-01 

3 . 99E-01 

2-ethoxyethanol 

90.12 

0.300 

3.62E+00 

1.31E+02 

3.52E+00 

3 . 56E+00 

4.00E-02 

4.30E+00 

epichlorohydrin 

92 . 53 

0.100 

5.83E-01 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1,1,2 , 2-tetramethyl-l , 2-epoxyethane 

100.12 

0.100 

0.00E+00 

1.96E-01 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

4-ethylmorpholine 

115.18 

0.100 

2.68E+01 

0.00E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

l-propoxybutane 

116.21 

0.100 

6.83E+00 

1.97E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

2 -butoxy ethanol 

118.18 

0.100 

6.00E-04 

0 . 00E+00 

5 . 00E-04 

0 . OOE+OO 

3.20E-02 

3.60E-02 

chi or ome thane 

50.49 

41.000 

3 . 77E-02 

2.02E-02 

2.70E-03 

6 . 70E-01 

4.27E-01 

4.22E-01 

chloroethene 

62.50 

3.000 

1.67E-01 

O.OOE+OO 

0.00E+00 

0. OOE+OO 

2.00E-03 

1.22E-01 

chloroethane 

64.52 

260.000 

O.OOE+OO 

0 . 00E+00 

0.00E+00 

0 . OOE+OO 

1.00E-03 

2 . 00E-02 

3 -chloropropene 

76.53 

0.100 

0 . OOE+OO 

O.OOE+OO 

1.60E-02 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

dichlorome thane 

84.93 

10.000 

3.52E+01 

2.21E+02 

4.50E+00 

3 . 41E+01 

3 . 20E+01 

1.87E+02 

l-chlorobutane 

92.57 

150.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1 , 1-dichloroethene 

96.95 

7.900 

1.50E-03 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1 .35E-01 

6.00E-03 

1 , 2-dichloroethane 

98.97 

1.000 

1.45E+00 

2.48E+00 

8.23E-02 

1.44E+00 

4. 51E+00 

1.12E+01 

1 , 2-dichloropropene 

110.97 

0.100 

0.00E+00 

6.01E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

chlorobenzene 

112.56 

46.000 

1.05E+01 

1.65E+02 

7.33E-01 

1 . 22E+02 

4.55E+01 

1.61E+01 

1 , 2-dichloropropane 

112.99 

42.000 

0.00E+00 

4.69E-01 

0 . 00E+00 

1 . 22E+00 

0 . OOE+OO 

0 . OOE+OO 

trichlorome thane 

119.38 

4.900 

7 . 07E-01 

1.18E+00 

1.88E+00 

0 . OOE+OO 

1.27E-01 

4.70E-02 

1, 2-dichloro-2-methylpropane 

127.01 

0.100 

1.05E-01 

O.OOE+OO 

2.05E-01 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

trichloroethene 

131.39 

10.000 

6.73E+00 

4.91E+00 

8.33E-01 

7 . 80E-01 

6 . 69E+00 

1 . 27E+00 

1,1, 1-trichloroethane 

133.41 

160.000 

2.92E+01 

2.78E+01 

3.43E+00 

6.78E+00 

4.05E+01 

7.82E+01 

1,1, 2-trichloroe thane 

133.41 

0.100 

0.00E+00 

0.00E+00 

1 . 06E-02 

O.OOE+OO 

O.OOE+OO 

6.00E-03 

1 , 2 -di chlorobenzene 

147 . 01 

30.000 

1.38E+00 

0.00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

2.00E-03 

3-chloromethylheptane 

148.68 

0.100 

3.66E-02 

0 . 00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrachorome thane 

153.82 

13 . 000 

2. 08E-01 

2 . 08E-01 

7 . 84E-02 

8.90E-01 

9.68E-01 

O.OOE+OO 

tetrachloroethene 

165.83 

34.000 

6.63E+01 

6.98E+01 

5.46E+00 

8 . 22E+00 

1.53E+01 

7 . 82E+00 

chlorodif luorome thane 

86.47 

350.000 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

1.34E+01 

1.21E+00 

dichlorof luoromethane 

102.90 

21.000 

0.00E+00 

0.00E+00 

4.56E-02 

O.OOE+OO 

O.OOE+OO 

8.60E-02 

1-chloro-l , 2 , 2-trifluoroethane 

118.50 

480.000 

3.03E-01 

3 . 03E-01 

3 . 03E-01 

3 . 30E-01 

3.03E-01 

3.02E-01 

dichlorodif luoromethane 

120.91 

490.000 

1.83E+00 

O.OOE+OO 

7.38E-02 

O.OOE+OO 

3.01E-01 

9.01E-01 

1, 2-dichloro-l , 2-dif luoroethene 

132.93 

140.000 

9.10E-02 

9.10E-02 

9.10E-02 

1.10E-01 

1.91E-01 

O.OOE+OO 

chlorotetrafluoroethane 

136.48 

0.100 

0.00E+00 

0 . OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

2.16E+01 

5.95E+00 

9.40E+01 

1.51E+02 

9.10E+00 

5.90E+01 

bromo tr i f luoromethane 

148.90 

11000.000 

O.OOE+OO 

6 . 00E+01 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1 , 2-dichloro-l, 1 , 2 , 2-tetrafluoroethane 

170.92 

700.000 

1.20E-03 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

6.46E+00 

O.OOE+OO 

1,1, 2-trichloro-l, 2 , 2-trifluoroethane 

187.40 

400.000 

8.09E+01 

2.91E+03 

1.32E+01 

2.54E+02 

1.29E+03 

8.65E+01 

1,1,2, 2-tetrachloro-l , 2-dif luoroethane 

204.00 

830.000 

O.OOE+OO 

0.00E+00 

0.00E+00 

3.56E+00 

3 . 02E+00 

9.26E-01 

methane 

16 . 04 

3800.000 

4.30E+01 

2.76E+01 

4.15E+01 

3 . 32E+01 

3.90E+01 

2.80E+01 

ethyne 

26.04 

530.000 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

ethene 

28.05 

340.000 

4.96E-02 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 
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IUPAC /ACCEPTED NAVE 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

SL-1 

RAW RATE 
mg/day 

SL-3 

RAW RATE 
mg/day 

SL-Dl 
RAW RATE 

mg/day 

SL-IML1 
RAW RATE 

mg/day 

SL-USMLl 
RAW RATE 

mg/day 

SL-J 
RAW RATE 

mg/day 

ethane 

30.07 

1200.000 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0 .OOE+OO 

2.72E-01 

2.40E-02 

propadiene 

40.07 

82.000 

0.00E+00 

0 . 00E+00 

0 . OOE+OO 

0 .OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

propyne 

40.07 

0.100 

0.00E+00 

0. OOE+OO 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

propene 

42.08 

860.000 

3 .74E-02 

5. 50E-02 

1 . 00E-04 

0. OOE+OO 

2 . 70E-02 

5.18E-01 

propane 

44.09 

900.000 

0 . 00E+00 

6.21E-02 

0. OOE+OO 

0. OOE+OO 

2 . 80E-02 

1.27E-01 

1 , 3-butadiene 

54.09 

0 . 130 

0 . 00E+00 

6.13E-01 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1-butene 

56.10 

460.000 

4.81E+00 

4.95E+00 

4.S6E+00 

4.56E+00 

1.87E-01 

1.61E+00 

2 -methylpropane 

58.12 

240.000 

0 . 00E+00 

0 . OOE+OO 

5.40E-03 

0 .OOE+OO 

2.68E+00 

6.20E-02 

butane 

58.12 

240.000 

0. OOE+OO 

1 . 62E-01 

3.10E-03 

0. OOE+OO 

4.59E-01 

5.38E-01 

cyclopentene 

68.11 

170.000 

0. OOE+OO 

0 . 00E+00 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2-methyl-l , 3-butadiene 

68.12 

560.000 

0. 00E+00 

0. 00E+00 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1-pentene 

70.13 

190.000 

0 . OOE+OO 

0. 00E+00 

2.30E-03 

0 . OOE+OO 

0. OOE+OO 

2.00E-03 

2 -methylbutane 

72.15 

300.000 

0 . 00E+00 

3.92E-01 

0. 00E+00 

0 . OOE+OO 

3 . 80E-02 

0. OOE+OO 

pentane 

72.15 

590.000 

5. 59E+00 

1.4BE+01 

4 . 00E-02 

1.10E-01 

2 . 21E+00 

6 . 75E-01 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.100 

0 . OOE+OO 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2 -hexene 

84.16 

0.100 

0. 00E+00 

9.55E-02 

0 . 00E+00 

0 . OOE+OO 

2 . 00E-03 

3 . 00E-03 

cyclohexane 

84.16 

210.000 

7.34E+00 

7 . 88E+01 

3 . 17E-01 

0. OOE+OO 

4 . 94E+00 

2 . 85E+00 

methylcyclopentane 

84.16 

52 . 000 

1 . 44E-02 

6.37E+00 

1.21E-01 

2 . 20E-01 

4.12E-01 

1.45E-01 

2 , 2-dimethylbutane 

86.17 

88.000 

0. OOE+OO 

3 . 85E-01 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

3-methylpentane 

86.18 

1800.000 

3 . 46E-01 

3.13E-01 

0 . OOE+OO 

0 . OOE+OO 

2.49E-01 

5 . 97E-01 

hexane 

86.18 

180.000 

6.48E-01 

1.03E+01 

2.66E-01 

3 . 30E-01 

4. 06E+00 

2.55E+00 

4-methylcyclohexene 

96.17 

390.000 

0. 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 .OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1-heptene 

98.18 

200.000 

0. 00E+00 

0 . OOE+OO 

2.30E-03 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

methyl eye 1 ohexane 

98.18 

60.000 

2.31E+00 

6 . 37E+00 

3 . 11E-02 

4.22E+00 

2.19E+00 

1. 05E-01 

2 , 2-dimethylpentane 

100.21 

0.100 

0. 00E+00 

5.36E+00 

0 . OOE+OO 

0 . 0QE+00 

7.36E-01 

2.45E-01 

2 , 4-dimethylpentane 

100.21 

0.100 

0 . OOE+OO 

4.94E-02 

3 . 30E-03 

0 . OOE+OO 

1.30E-02 

0. OOE+OO 

3 -ethylpentane 

100.21 

0.100 

0. OOE+OO 

1.27E-02 

0 . OOE+OO 

0 . OOE+OO 

6.00E-02 

0 . OOE+OO 

heptane 

100.21 

200.000 

1. 29E-01 

4.23E+00 

3 . 12E-02 

1.11E+00 

5.18E+00 

2 . 80E+00 

1 , 1-dimethylcyclohexane 

112.22 

120.000 

5.69E+00 

2 . 67E-02 

6.00E-04 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2-octene 

112.22 

230.000 

0. OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

2.00E-03 

3 . 00E-03 

6 -methyl - 1-heptene 

112.22 

0.100 

1.70E-03 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

trans-1 , 2-dimethylcyclohexane 

112.22 

120.000 

0. OOE+OO 

1. 18E+01 

4.83E-02 

0 . OOE+OO 

3 . 52E-01 

1.66E-01 

2,2, 3-trimethylpentane 

114.23 

0.100 

7.45E-02 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

3 , 3-dimethylhexane 

114.23 

0.100 

1.69E-01 

1. 69E-01 

1.69E-01 

2.20E-01 

1.69E-01 

1.68E-01 

3 -ethyl hexane 

114.23 

0.100 

4.87E-02 

0 . 00E+00 

9.50E-02 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

octane 

114.23 

350.000 

2.95E-01 

3.06E-01 

2.95E-01 

2 . 90E-Q1 

1.75E+00 

1.31E+00 

4-ethylheptane 

128.26 

0.100 

6.70E-03 

6.70E-03 

1.30E-03 

0 . OOE+OO 

0 . OOE+OO 

0. OOE+OO 

nonane 

128.26 

320.000 

2 . 17E-01 

2.17E-01 

2 . 47E-01 

0 . OOE+OO 

6.67E-01 

6.25E-01 

4 - i s opr openy 1 - 1 -me thy 1 eye 1 ohexene 

136.23 

0.100 

7 . 84E-01 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2-methyl-3-ethylheptane 

142.28 

0.100 

2.41E-01 

2.41E-01 

2 . 41E-01 

0. OOE+OO 

2.58E-01 

2.57E-01 

decane 

142.28 

230.000 

0 . OOE+OO 

1.13E-02 

1 . 02E-01 

0 . OOE+OO 

2.99E+00 

2.90E+00 

undecane 

156.31 

320.000 

0 . OOE+OO 

4.12E-01 

3.93E-02 

1.10E-01 

5.50E+00 

5 . 80E-01 

dodecane 

170.34 

280.000 

0 . OOE+OO 

0. 00E+00 

4.98E-02 

0 . OOE+OO 

0. OOE+OO 

9.30E-02 

2-propanone 

58.08 

50.000 

1.15E+02 

5. 33E+02 

1 . 68E+02 

8.93E+01 

1.02E+02 

6.59E+01 

3-buten-2-one 

70.00 

0.100 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

3 . 20E-02 

8.00E-03 

2-butanone 

72.11 

30.000 

3 . 69E+01 

4.76E+02 

1.11E+01 

7.25E+02 

6.23E+01 

3 . 96E+01 

cyclopentanone 

84.11 

0.100 

2.10E-03 

1.07E+02 

0 . OOE+OO 

1 . 44E+00 

6.10E-02 

1.80E-02 

3-penten-2-one 

84.12 

0.100 

6.30E-03 

0 . 00E+00 

0 .OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

acetyl cyclopropane 

84.13 

0.100 

1 . 04E-02 

0 . OOE+OO 

0 . OOE+OO 

0 .OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2-pentanone 

86.13 

70.000 

3.20E-02 

5 . 64E-01 

0. OOE+OO 

0. OOE+OO 

2 . 19E-01 

2 . 00E-01 

3 -methyl- 2-butanone 

86.13 

70.000 

0 . 00E+00 

5 . 50E-01 

7.90E-02 

6 . 55E+00 

2 . 22E-01 

2 . 20E-01 

4-methyl-3-penten-2-one 

98.14 

40 . 000 

3 . 71E+00 

5.97E+00 

3 . 71E+00 

3 . 7 8E+00 

2.83E+01 

1 . 16E+01 

cyclohexanone 

98.14 

60 . 000 

7 . 98E+00 

3 , 72E+01 

8 . 91E+00 

2.08E+01 

6 . 42E+01 

4 . 57E+01 

3 , 3 -dimethyl-2-butanone 

100 . 16 

0 . 100 

0 . 00E+00 

8.05E-01 

5.75E-01 

0. OOE+OO 

2 . 07E-01 

1 . 04E-01 

4 -methyl -2-pentanone 

100 .16 

140 . 000 

4.48E+01 

1 . 69E+02 

9 . 81E+00 

2.68E+01 

9. 80E+01 

4.79E+01 

2 , 4-dimethyl-3-pentanone 

114 . 18 

0 . 100 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

1 . 20E-02 

4 . 00E-03 

2-heptanone 

114 . 18 

0 . 100 

4 . 80E-02 

2.75E-02 

2.20E-03 

1 .10E-01 

1.82E+01 

5 . 20E-02 

5 -methyl - 2 -hexanone 

114 . 18 

0 . 100 

7 . 67E-02 

7 . 35E-02 

0 . OOE+OO 

0 .OOE+OO 

3.95E-01 

4 . 90E-02 




to 


MSFC, ED62/J. L. Perry RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA 7/13/95 


IUPAC / ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 3 

SL-1 

RAW RATE 
mg/day 

SL-3 

RAW RATE 
mg/day 

SL-D1 
RAW RATE 

mg/day 

SL-IMLl 
RAW RATE 

mg/day 

SL-USML1 
RAW RATE 

mg/day 

SL-J 
RAW RATE 

mg/day 

acetophenone 

120.14 

250.000 

0 . 00E+00 

0.00E+00 

9 . 64E-02 

0.00E+00 

O.OOE+OO 

2.70E-02 

2-octanone 

128.21 

100.000 

0.00E+00 

3.79E-02 

0.00E+00 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

5-methyl - 3 -heptanone 

128.21 

0.100 

0.00E+00 

2.01E-01 

0 . OOE+OO 

0.00E+00 

3.85E-01 

9.80E-02 

2 , 6-dimethyl-4-heptanone 

142.20 

58.000 

O.OOE+OO 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

7.64E-01 

hydrogen sulfide 

34.08 

2.800 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

carbonyl sulfide 

60.07 

12.000 

3 . 48E-01 

6 . 88E-01 

0 . OOE+OO 

0 . OOE+OO 

9.00E-02 

3.36E-01 

ethylene sulfide 

60.11 

0.100 

6.60E-03 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

dimethyl sulfide 

62.14 

2.500 

O.OOE+OO 

4.32E-02 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

carbon disulfide 

76.14 

16.000 

1 . 24E+00 

5.57E+00 

8.80E-03 

1.10E-01 

8.14E-01 

8.23E-01 

pentamethylene sulfide 

102.20 

0.100 

1.27E-02 

1.27E-02 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

nitric oxide 

30.01 

6.100 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

nitrogen dioxide 

46.01 

0.940 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

nitrogen tetroxide 

92.01 

0.100 

0.00E+00 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 

60.05 

7.400 

0.00E+00 

1.70E-03 

0 . 00E+00 

1 . 10E-01 

0 . OOE+OO 

1 . 90E-01 

2-ethylhexanoic acid 

144.21 

0.100 

8 . 40E-02 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

hydrazine 

32.05 

0.005 

O.OOE+OO 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

methyl cyanide 

41 . 05 

6.700 

0.00E+00 

0 . 00E+0O 

0 . 00E+00 

O.OOE+OO 

1. 00E-03 

3. OOE-03' 

methyl hydrazine 

46.07 

0.004 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

nitromethane 

61.04 

13.000 

O.OOE+OO 

0 . OOE+OO 

1.30E-03 

1.03E+01 

1. 00E-03 

1.50E-02 

N, N-dimethylf ormamide 

73 . 10 

0.100 

7 . 55E-02 

5.32E-02 

3 . 49E-01 

0 . OOE+OO 

3 . 00E-03 

1.20E-02 

nitroethane 

75.07 

0.100 

3.40E-03 

3.40E-03 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2 , 3-benzopyrrole 

117.15 

0.250 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

hydrogen 

2.02 

340.000 

0 . 00E+00 

3.70E-03 

0 . 00E+00 

0 . OOE+OO 

4. 08E-01 

9.42E-01 

ammonia 

17.00 

7.000 

1.01E+00 

9.61E-01 

0 . OOE+OO 

1.04E+01 

8.95E-01 

6 . 44E+00 

carbon monoxide 

28.01 

10.000 

6.10E+01 

2.10E+02 

3 . 94E+01 

4.57E+01 

1.11E+02 

1.32E+02 

disiloxane 

78.10 

0.100 

3 . 93E+00 

5.42E-02 

0 . 00E+00 

O.OOE+OO 

1.30E-02 

0 . OOE+OO 

trimethylsilanol 

90.21 

40.000 

1.45E+00 

3.61E-02 

1 . 20E-02 

1.17E+01 

3 . 25E+00 

2.36E+01 

trisiloxane 

124.30 

0.100 

3.01E+00 

1.54E+00 

1.32E-01 

0 . OOE+OO 

3.10E-02 

3.42E-01 

hexamethy ldi s iloxane 

162.48 

0.100 

9.90E-03 

1.00E-04 

3 . 13E-01 

0 . OOE+OO 

2.59E-01 

1.53E+00 

tetrasiloxane 

170.40 

0.100 

2.99E+01 

3 . 84E-01 

1.00E-04 

0 . OOE+OO 

1.20E-02 

2 . 43E-01 

diphenylsilane 

184.32 

0.100 

3 . OOE-03 

0.00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexame thy lcyclotr is iloxane 

222.40 

230.000 

5.72E+00 

1.14E+01 

2 . 30E+00 

6. OOE+OO 

6.75E+00 

1.58E+01 

oc tame thyl trisiloxane 

236.54 

40.000 

1.14E+00 

4.76E+01 

0 . OOE+OO 

0 . OOE+OO 

1.17E-01 

5.95E-01 

octamethylcyclo tetrasiloxane 

296 . 62 

0.100 

8 . 58E+00 

6 . 83E+00 

3 . 94E+00 

2.00E+01 

2.69E+01 

1.24E+01 

decamethylcyclopentasiloxane 

370.64 

0.100 

0 . 00E+00 

O.OOE+OO 

0 . 00E+00 

1.33E+00 

3.96E+00 

5.98E+00 

decamethylcyclohexasiloxane 

444.71 

0.100 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

tetradecamethylcycloheptas iloxane 

519.09 

0.100 

0.00E+00 

0.00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

hexadecamethylcyclooctasiloxane 

593.24 

0.100 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 
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RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA STATISTICS 


7/13/95 




g: 


to 

■o 


MSFC, ED62/J. L. Perry 


IUPAC/ ACCEPTED NAME 

MOLECULAR 
V VEIGHT 

g/mol e 

SMAC 

mg/m 3 

MAXIMUM 
RAW RATE 

mg/day 

MINIMUM 
RAW RATE 

mg/day 

MEAN 
RAW RATE 

mg/day 

RAW RATE 
VARIANCE 

mg 3 /day 2 

STANDARD 

DEVIATION 

mg/day 

methanol 

32.04 

9.000 

1.40E+02 

1.83E+01 

6.53E+01 

1.75E+03 

4.18E+01 

ethanol 

46.07 

2000.000 

1.36E+03 

4.58E+00 

3.28E+02 

2.31E+05 

4. 81E+02 

2-propen-l-ol 

58.08 

1.000 

4.38E-01 

0. OOE+OO 

9 . 85E-02 

2.43E-02 

1.56E-01 

2 -propanol 

60.09 

150.000 

4.17E+02 

4.97E+01 

1.85E+02 

1. 69E+04 

1.30E+02 

1-propanol 

60.09 

98.000 

4 . 41E+01 

2.71E-01 

1 . 05E+01 

2.34E+02 

1.53E+01 

1 , 2-ethanediol 

62.07 

13.000 

1.33E+00 

0. 00E+00 

2.35E-01 

2.41E-01 

4 . 91E-01 

2 -butanol 

74.12 

120.000 

8.63E-01 

4.42E-02 

4.04E-01 

1.01E-01 

3.18E-01 

2 -me thyl-1 -propanol 

74.12 

120.000 

9.08E+01 

1.33E+00 

3 . 33E+01 

1.40E+03 

3 . 7 5E+01 

2 -methyl - 2 -propanol 

74.12 

120.000 

9.21E+0D 

9. 67E-01 

3 . 42E+00 

8.95E+00 

2.99E+00 

1 -butanol 

74.12 

30.000 

8.75E+02 

1.84E+01 

2.13E+02 

8 . 86E+04 

2.98E+02 

1 , 2-propanediol 

76.10 

0.100 

5.87E-02 

0. 00E+00 

9 . 78E-03 

4.79E-04 

2.19E-02 

3-methyl-l-butanol 

88.15 

0.100 

3.11E+00 

0. 00E+00 

8.46E-01 

1.43E+00 

1.20E+00 

1-pentanol 

88.15 

130.000 

1.74E+01 

0. 00E+00 

5.68E+00 

5.32E+01 

7 . 29E+00 

phenol 

94.11 

7.700 

1.08E+02 

0 . OOE+OO 

1 . 87E+01 

1.59E+03 

3.99E+01 

cyclohexanol 

100.16 

120.000 

1.63E+02 

0 . 00E+00 

2.99E+01 

3.58E+03 

5.98E+01 

2 - ethyl - 1 -butanol 

102.17 

0.100 

2.95E-02 

0. 00E+00 

4.92E-03 

1.21E-04 

1.10E-02 

2-hexanol 

102.18 

170.000 

2.16E-01 

0 . 00E+00 

1.05E-01 

6.44E-03 

8.02E-02 

1 , 3-dichloro-2-propanol 

128.99 

0.100 

3.30E-03 

0 . 00E+00 

7 . 17E-04 

1.47E-06 

1.21E-03 

2-ethylhexanol 

130,23 

0.100 

1.20E+00 

0 . 00E+00 

3.60E-01 

1.91E-01 

4.37E-01 

nonanol 

144.26 

0.100 

8 . 24E-01 

0 . OOE+OO 

1.37E-01 

9.43E-02 

3 . 07E-01 

decanol 

159.29 

0.100 

2.00E-03 

0 . OOE+OO 

8.33E-04 

8.06E-07 

8.98E-04 

methanal 

30.03 

0.050 

8 . 00E-03 

0. OOE+OO 

1.72E-03 

8.60E-06 

2.93E-03 

ethanal 

44.05 

4.000 

9. 67E+00 

9.06E-01 

4.76E+00 

1.09E+01 

3.30E+00 

2-propenal 

56.06 

0.030 

8.19E-01 

0. 00E+00 

1.47E-01 

9.04E-02 

3 . 01E-01 

propanal 

58.08 

95.000 

5.44E+01 

1.90E-03 

1.45E+01 

3.32E+02 

1.82E+01 

2 -methylpropenal 

70.09 

0.100 

4.46E-01 

0. OOE+OO 

7.84E-02 

2.71E-02 

1.65E-01 

butanal 

72.10 

120.000 

1. 86E+02 

1.62E-01 

3 . 47E+01 

4.58E+03 

6.77E+01 

pentanal 

86.13 

110.000 

1.43E+01 

0 . 00E+00 

3 . 42E+00 

2.58E+01 

5 . 08E+00 

2 , 4-hexadien-l-al 

96.13 

0.100 

1.72E-01 

0. 00E+00 

2.86E-02 

4.09E-03 

6.40E-02 

hexanal 

100.16 

0.100 

5.19E+00 

1.71E-02 

1.98E+00 

4.67E+00 

2.16E+00 

benzaldehyde 

106.12 

173.000 

2.41E+00 

0. OOE+OO 

6.87E-01 

8.41E-01 

9.17E-01 

heptanal 

114.19 

0.100 

3 . 36E+00 

1.41E-02 

7.68E-01 

1.36E+00 

1 . 17E+00 

4-methylbenzaldehyde 

120.15 

0.100 

5.29E-02 

0. 00E+00 

8.82E-03 

3.89E-04 

1.97E-02 

octanal 

128.22 

0.100 

3.62E-01 

0. 00E+00 

1.51E-01 

2.33E-02 

1.53E-01 

benzene 

78/11 

0.200 

3 . 43E+00 

2. 20E-01 

1 .20E+00 

1.14E+00 

1.07E+00 

methylbenzene 

92.15 

60.000 

1.71E+02 

6.73E+01 

1 . 07E+02 

1. 67E+03 

4.09E+01 

ethenyl benzene 

104.14 

43.000 

5.19E+00 

5.60E-03 

1.34E+00 

3 . 16E+00 

1.78E+00 

1 / 2-dimethylbenzene 

106.16 

220.000 

9 . 00E+01 

1.56E+00 

2 . 64E+01 

8 . 80E+02 

2 . 97E+01 

1 , 3-dimethylbenzene 

106.16 

220.000 

4.48E+02 

2.33E+00 

8.08E+01 

2.70E+04 

1.64E+02 

1 , 4-dimethylbenzene 

106.16 

220.000 

1.01E+02 

8.50E-03 

4.58E+01 

1.18E+03 

3.44E+01 

ethylbenzene 

106.16 

130.000 

2.26E+01 

1.33E+00 

6 . 89E+00 

5.34E+01 

7 . 31E+00 

indene 

116.16 

9.500 

0 . 00E+00 

0. 00E+00 

0 . OOE+OO 

0, 00E+00 

0. 00E+00 

alpha-methylstyrene 

118 . 18 

140.000 

2.00E-02 

0 . 00E+00 

5 . 98E-03 

6.85E-05 

8.28E-03 

1,2, 4-trimethylbenzene 

120.20 

15.000 

6.92E+00 

0 . 00E+00 

1.91E+Q0 

6 . 02E+00 

2.45E+00 

1,3, 5-trimethylbenzene 

120.20 

15.000 

2.95E-01 

0. 00E+00 

1.68E-01 

8 . 18E-03 

9.04E-02 

1 - e t hy 1 - 2 -me t hy 1 ben z ene 

120.20 

25.000 

6.29E 01 

0. 00E+00 

1 . 65E-01 

5 . 87E-02 

2.42E-01 

isopropylbenzene 

120.20 

74.000 

1.35E+00 

2.20E-01 

6.91E-01 

1.35E-01 

3 . 68E-01 

propylbenzene 

120.20 

49.000 

3.32E+01 

1.20E-02 

8 . 64E+00 

1.47E+02 

1.21E+01 

1 -methyl- 3 -propylbenzene 

134.12 

0.100 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 

n-butylbenzene 

134.12 

0.100 

2.81E-01 

0. 00E+00 

6.09E-02 

1 . 02E-02 

1 . 01E-01 

1- isopropyl -4-methylbenzene 

134,22 

0.100 

5.94E-02 

0. 00E+00 

9.90E-03 

4.90E-04 

2.21E-02 

methanoic acid methyl ester 

60.05 

0.100 

6.29E-01 

0 . 00E+00 

1.77E-01 

5.34E-02 

2.31E-01 

methanoic acid ethyl ester 

74.08 

91.000 

8.21E-01 

0 . OOE+OO 

2.03E-01 

8.20E-02 

2 . 86E-01 

ethanoic acid methyl ester 

74.08 

120.000 

2.53E+01 

1.41E+00 

5 . 71E+Q0 

7 . 68E+01 

8 . 7 6E+00 

ethanoic acid ethyl ester 

88.11 

180.000 

4.68E+01 

1.42E+00 

1.34E+01 

2 . 40E+02 

1.55E+01 

ethanoic acid allyl ester 

100.12 

0 . 100 

6.05E-01 

0 . 00E+00 

1.54E-01 

4.65E-02 

2.16E-01 

2-methyl propenoic acid methyl ester 

100.12 

100.000 

1 . 39E+01 

2 . 47E-01 

5 . 13E+00 

2.58E+01 

5.08E+00 

ethanoic acid isopropyl ester 

102.13 

210.000 

7.91E-01 

0. 00E+00 

2 . 27E-01 

8.15E-02 

2.85E-01 

methanoic acid butyl ester 

102.13 

0.100 

2.02E-01 

0 . 00E+00 

4.43E-02 

5.41E-03 

7 . 35E-02 
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IUPAC/ACCEPTED NAME 

MOLECULAR 

VmiGHT 

g/mol e 

SMAC 

mg/m J 

MAXU4UM 
RAW RATE 

mg/day 

MINIMUM 
RAW RATE 

mg/day 

MEAN 
RAW RATE 

mg/day 

RAW RATE 
VARIANCE 

mg 3 /day 3 

DEVIATION 

mg/day 

ethanoic acid propyl ester 

102.13 

170.000 

1 . 42E+01 

2.90E-03 

1.34E+01 

1 . 41E+02 

2 .72E+01 

2-methyl propenoic acid ethyl ester 

114.15 

0.100 

4 . 48E+00 

0 . OOE+OO 

7 . 47E-01 

2 . 79E+00 

1 . 67E+00 

ethanoic acid butyl ester 

116.16 

190.000 

1.20E+02 

6 . OOE+OO 

3 . 44E+01 

1.57E+03 

3 . 97E+01 

ethanoic acid isobutyl ester 

116.16 

190.000 

3.12E+01 

0 . 00E+00 

6.16E+00 

1 . 28E+02 

1 . 13E+01 

lactic acid ethyl ester 

118 . 13 

190.000 

7.61E-01 

0 . 00E+00 

1.27E-01 

8.05E-02 

2 . 84E-01 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

6.13E-01 

0 . 00E+00 

1 . 02E-01 

5.22E-02 

2.28E-01 

ethanoic acid isoamyl ester 

130.18 

0.100 

5 . 80E+00 

0 . 00E+00 

1.04E+00 

4.55E+00 

2.13E+00 

ethanoic acid amyl ester 

130 . 18 

160.000 

9.82E+00 

0 . 00E+00 

1.95E+00 

1.26E+01 

3 . 55E+00 

ethanoic acid 2-ethoxyethyl ester 

132 . 16 

160.000 

6.90E+01 

1.16E+01 

3 . 27E+01 

4 . 98E+02 

2 . 23E+01 

hydroxyethanoic acid ethyl ester 

146 . 14 

0.100 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 

0. 00E+00 

0. 00E+00 

oxalic acid dibutyl ester 

202 . 25 

0.100 

4.40E-03 

0 . 00E+00 

7.33E-04 

2.69E-06 

1 . 64E-03 

1 , 4 -epoxy- 1, 3 -butadiene 

68 . 07 

0.111 

2.93E-01 

0. OOE+OO 

7.12E-02 

1.22E-02 

1.11E-01 

1 , 4-epoxybutane 

72.11 

120.000 

1.21E+01 

4.73E-01 

3.06E+00 

1.72E+01 

4.15E+00 

3 -me thoxy- 1 -pr opene 

72 . 11 

0.100 

7.50E-03 

0. 00E+00 

1.25E-03 

7 . 81E-06 

2.80E-03 

diethyl ether 

74.12 

240.000 

1.03E+01 

0 . 00E+00 

2.99E+00 

1.63E+01 

4 . 03E+00 

2-methylfuran 

82.10 

0.130 

5.06E-01 

0 . OOE+OO 

1 .43E-01 

3 . 23E-02 

1. 80E-01 

2 , 3-dihydropyran 

84.13 

0.100 

4.78E-02 

0 . OOE+OO 

7 . 97E-03 

3.17E-04 

1.78E-02 

1 , 4-dioxane 

88,11 

0.100 

1.13E+01 

1.89E-02 

4.32E+00 

1.94E+01 

4.41E+00 

1,3, 5-trioxane 

90.08 

0.100 

3 . 99E-01 

0. 00E+00 

1.22E-01 

2.17E-02 

1.47E-01 

2 - e thoxy e t hano 1 

90.12 

0.300 

1 .31E+02 

4.00E-02 

2.43E+01 

2 . 27E+03 

4.76E+01 

epichlorohydrin 

92.53 

0.100 

5.83E-01 

0 . 00E+00 

9.72E-02 

4.73E-02 

2.17E-01 

1,1,2, 2-tetramethyl-l, 2-epoxyethane 

100.12 

0.100 

1.96E-01 

0 . OOE+OO 

3 . 26E-02 

5.32E-03 

7.30E-02 

4-ethylmorpholine 

115.18 

0.100 

2 . 68E+01 

0. 00E+00 

4.47E+00 

9.99E+01 

1.00E+01 

1-propoxybutane 

116.21 

0.100 

6.83E+00 

0. 00E+00 

1.47E+00 

6.27E+00 

2.50E+00 

2-butoxyethanol 

118.18 

0 . 100 

3.60E-02 

0. OOE+OO 

1.15E-02 

2.54E-04 

1.59E-02 

chloromethane 

50.49 

41.000 

6.70E-01 

2.70E-03 

2.63E-01 

6.59E-02 

2.57E-01 

chloroethene 

62,50 

3.000 

1.67E-01 

0. OOE+OO 

4.85E-02 

4.77E-03 

6.90E-02 

chloroethane 

64.52 

260.000 

2 . 00E-02 

0 . 00E+00 

3 . 50E-03 

5.46E-05 

7.39E-03 

3-chloropropene 

76.53 

0.100 

1.60E-02 

0 . 00E+00 

2 . 67E-03 

3.56E-05 

5.96E-03 

dichlorome thane 

84.93 

10.000 

2.21E+02 

4.50E+00 

. 8.56E+01 

7 . 20E+03 

8.48E+01 

l-chlorobutane 

92.57 

150.000 

0.00E+O0 

0 . 00E+00 

0 . OOE+OO 

0 . 00E+00 

0. OOE+OO 

1 , 1-dichloroethene 

96.95 

7.900 

1.35E-01 

0 . 00E+00 

2 . 38E-02 

2.48E-03 

4.98E-02 

1 , 2-dichloroethane 

98.97 

1.000 

1.12E+01 

8.23E-02 

3.53E+00 

1.36E+01 

3.69E+00 

1 , 2-dichloropropene 

110.97 

0.100 

6.01E+00 

0. 00E+00 

1 . OOE+OO 

5.02E+00 

2 . 24E+00 

chlorobenzene 

112.56 

46.000 

1. 65E+02 

7.33E-01 

6.00E+01 

3 . 84E+03 

6 . 19E+01 

1 , 2-dichloropropane 

112.99 

42 . 000 

1.22E+00 

0. 00E+00 

2.81E-01 

2. 05E-01 

4.53E-01 

trichloromethane 

119.38 

4.900 

1.88E+00 

0 . 00E+00 

6.58E-01 

4.77E-01 

6.91E-01 

1 , 2-dichloro-2-methylpropane 

127.01 

0.100 

2 . 05E-01 

0. OOE+OO 

5.16E-02 

6.16E-03 

7 . 85E-02 

trichloroethene 

131.39 

10.000 

6.73E+00 

7.80E-01 

3.53E+00 

7.01E+00 

2.65E+00 

1,1, 1-trichloroethane 

133.41 

160.000 

7.82E+01 

3 . 43E+00 

3 . 10E+01 

6.13E+02 

2.48E+01 

1 , 1, 2-trichloroethane 

133.41 

0.100 

1.06E-02 

0. 00E+00 

2.77E-03 

1.71E-05 

4 . 13E-03 

1 , 2-dichlorobenzene 

147.01 

30 . 000 

1.38E+00 

0 . 00E+00 

2 . 31E-01 

2.66E-01 

5.16E-01 

3-chloromethylheptane 

148.68 

0.100 

3 . 66E-02 

0. 00E+00 

6.10E-03 

1.86E-04 

1 .36E-02 

tetrachorome thane 

153 . 82 

13 . 000 

9.68E-01 

0. 00E+00 

3 . 92E-01 

1 . 50E-01 

3 . 87E-01 

tetrachloroethene 

165.83 

34.000 

6.98E+01 

5.46E+00 

2.88E+01 

7 . 80E+02 

2.79E+01 

chlorodif luoromethane 

86.47 

350.000 

1.34E+01 

0. 00E+00 

2.43E+00 

2.42E+01 

4.92E+00 

dichlorof luorome thane 

102.90 

21.000 

8.60E-02 

0. OOE+OO 

2.19E-02 

1.10E-03 

3.31E-02 

1-chloro-l , 2 , 2-trif luoroethane 

118.50 

480.000 

3.30E-01 

3.02E-01 

3 . 07E-01 

1.02E-04 

1.01E-02 

dichlorodif luoromethane 

120.91 

490.000 

1.83E+00 

0. OOE+OO 

5.17E-01 

4 . 39E-01 

6.63E-01 

1 , 2-dichloro-l , 2-dif luoroethene 

132.93 

140.000 

1.91E-01 

0 . 00E+00 

9.57E-02 

3.09E-03 

5.55E-02 

chlorotetraf luoroethane 

136.48 

0.100 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

trichlorof luoromethane 

137.40 

560.000 

1. 51E+02 

5.95E+00 

5. 68E+01 

2 . 73E+03 

5.23E+01 

bromotrif luoromethane 

148.90 

11000.000 

6.00E+01 

0. 00E+00 

1.00E+01 

5 . 00E+02 

2.24E+01 

1, 2-dichloro-l, 1,2, 2 -tetraf luoroethane 

170.92 

700.000 

6.46E+00 

0. OOE+OO 

1 . 08E+00 

5 . 80E+00 

2 . 41E+00 

1,1, 2 - tr ichloro- 1 , 2, 2-trif luoroethane 

187.40 

400.000 

2.91E+03 

1.32E+01 

7 . 73E+02 

1.11E+06 

1 . 05E+03 

1,1,2, 2-tetrachloro-l , 2-difluoroethane 

204.00 

830.000 

3.56E+00 

0 . 00E+00 

1.25E+00 

2.21E+00 

1.49E+00 

methane 

16.04 

3800.000 

4.30E+01 

2.76E+01 

3.54E+01 

3 . 81E+01 

6.17E+00 

ethyne 

26.04 

530.000 

0 . OOE+OO 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0 . OOE+OO 

ethene 

28 . 05 

340.000 

4.96E-02 

0 . 00E+00 

8 . 27E-03 

3.42E-04 

1.85E-02 
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IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 3 

MAXIMUM 
RAW RATE 

mg/day 

MINIMUM 
RAW RATE 

mg/day 

MEAN 
RAW RATE 

mg/day 

RAW RATE 
VARIANCE 

mg 2 /day 2 

STANDARD 

DEVIATION 

mg/day 

ethane 

30.07 

1200 . 000 

2.72E-01 

0 . 00E+00 

4.93E-02 

9.99E-03 

1.00E-01 

propadiene 

40.07 

82.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

0. OOE+OO 

O.OOE+OO 

propyne 

40.07 

0.100 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

0 . 00E+00 

propene 

42.08 

860.000 

5.18E-01 

0 . 00E+00 

1.06E-01 

3.43E-02 

1.85E-01 

propane 

44.09 

900.000 

1.27E-01 

O.OOE+OO 

3.62E-02 

2.15E-03 

4.64E-02 

1 , 3-butadiene 

54.09 

0.130 

6.13E-01 

O.OOE+OO 

1.02E-01 

5.21E-02 

2.28E-01 

1-butene 

56.10 

460.000 

4.95E+00 

1.87E-01 

3.45E+00 

3 . 43E+00 

1.85E+00 

2 -me thylpropane 

58.12 

240.000 

2 . 68E+00 

0 . 00E+00 

4. 58E-01 

9.89E-01 

9.94E-01 

butane 

58.12 

240.000 

5.38E-01 

0 . 00E+00 

1.94E-01 

5.02E-02 

2.24E-01 

cyclopentene 

68.11 

170.000 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 -methyl-1 , 3 -butadiene 

68.12 

560.000 

0 . 00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

1-pentene 

70.13 

190 . 000 

2.30E-03 

0 . OOE+OO 

7 . 17E-04 

1.03E-06 

1.02E-03 

2-methylbutane 

72.15 

300.000 

3 . 92E-01 

0 . OOE+OO 

7.16E-02 

2.07E-02 

1.44E-01 

pentane 

72.15 

590.000 

1.48E+01 

4.00E-02 

3 . 91E+00 

2.74E+01 

5.24E+00 

3,4,5, 6- tetrahydrobenzene 

82.14 

0.100 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

0. OOE+OO 

2 -hexene 

84.16 

0.100 

9 . 55E-02 

0 . 00E+00 

1.68E-02 

1.24E-03 

3.52E-02 

cyclohexane 

84.16 

210 . 000 

7 . 88E+01 

0 . OOE+OO 

1.57E+01 

8.03E+02 

2 . 83E+01 

methylcyclopentane 

84.16 

52.000 

6.37E+00 

1.44E-02 

1.21E+00 

5.33E+00 

2.31E+00 

2 , 2-dimethylbutane 

86.17 

88.000 

3 . 85E-01 

0 . 00E+00 

6.41E-02 

2.06E-02 

1.43E-01 

3 -methylpentane 

86.18 

1800 . 000 

5 . 97E-01 

0 . OOE+OO 

2 . 51E-01 

4.31E-02 

2.08E-01 

hexane 

86.18 

180 . 000 

1 . 03E+01 

2.66E-01 

3.03E+00 

1.26E+01 

3 . 55E+00 

4 -methyl eye 1 ohexene 

96.17 

390 . 000 

0 . 00E+00 

0 . OOE+OO 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

1-heptene 

98.18 

200.000 

2 . 30E-03 

0 . OOE+OO 

3 . 83E-04 

7.35E-07 

8.57E-04 

methylcyclohexane 

98.18 

60.000 

6.37E+00 

3 . 11E-02 

2 . 54E+00 

4.98E+00 

2.23E+00 

2 , 2-dimethylpentane 

100.21 

0.100 

5.36E+00 

O.OOE+OO 

1.06E+00 

3 . 77E+00 

1 . 94E+00 

2 , 4~dimethylpentane 

100.21 

0 . 100 

4.94E-02 

0 . OOE+OO 

1.10E-02 

3 . 17E-04 

1 .78E-02 

3-ethylpentane 

100.21 

0 . 100 

6.00E-02 

0 . OOE+OO 

1.21E-02 

4. 80E-04 

2.19E-02 

heptane 

100.21 

200.000 

5.18E+00 

3.1 2E-02 

2.25E+00 

3.91E+00 

1. 98E+00 

1 , 1- dimethyl cyclohexane 

112.22 

120.000 

5 , 69E+00 

0 . 00E+00 

9.53E-01 

4.49E+00 

2.12E+00 

2-octene 

112.22 

230.000 

3 . OOE-03 

0 . 00E+00 

8.33E-04 

1.47E-06 

1.21E-03 

6-methyl-l-heptene 

112.22 

0.100 

1.70E-03 

0 . 00E+00 

2 . 83E-04 

4.01E-07 

6.34E-04 

trans-1 , 2 -dimethyl cyclohexane 

112.22 

120 . 000 

1.18E+01 

0 . 00E+00 

2.06E+00 

1.89E+01 

4.34E+00 

2,2, 3-trimethylpentane 

114.23 

0 . 100 

7.45E-02 

O.OOE+OO 

1.24E-02 

7 . 71E-04 

2 . 78E-02 

3 , 3 -dimethyl hexane 

114.23 

0.100 

2.20E-01 

1.68E-01 

1.77E-01 

3 . 64E-04 

1.91E-02 

3 -ethylhexane 

114.23 

0.100 

9 . 50E-02 

0 . OOE+OO 

2.40E-02 

1.33E-03 

3 . 64E-02 

octane 

114.23 

350.000 

1 .75E+00 

2.90E-01 

7.08E-01 

3.54E-01 

5.95E-01 

4-ethylheptane 

128.26 

0.100 

6.70E-03 

0 . OOE+OO 

2.45E-03 

9.24E-06 

3 . 04E-03 

nonane 

128.26 

320 . 000 

6 . 67E-01 

0 . OOE+OO 

3 . 29E-01 

5.70E-02 

2.39E-01 

4-isopropenyl-l-methylcyclohexene 

136.23 

0.100 

7.84E-01 

O.OOE+OO 

1.31E-01 

8.54E-02 

2 . 92E-01 

2-methyl-3-ethylheptane 

142.28 

0.100 

2 . 58E-01 

O.OOE+OO 

2 . 06E-01 

8.58E-03 

9.26E-02 

decane 

142.28 

23 0.000 

2.99E+00 

O.OOE+OO 

1 . OOE+OO 

1 . 89E+00 

1.38E+00 

undecane 

156.31 

320 . 000 

5.50E+00 

0 . 00E+00 

1.11E+00 

3 . 90E+00 

1.98E+00 

dodecane 

170.34 

280 . 000 

9.30E-02 

0 . 00E+00 

2.38E-02 

1.29E-03 

3 . 59E-02 

2-propanone 

58 . 08 

50.000 

5.33E+02 

6 . 59E+01 

1.79E+02 

2 . 60E+04 

1.61E+02 

3-buten-2-one 

70.00 

0.100 

3 . 20E-02 

O.OOE+OO 

6. 67E-03 

1.37E-04 

1 . 17E-02 

2-butanone 

72 . 11 

30 . 000 

7 . 25E+02 

1 . 11E+01 

2.25E+02 

7 . 59E+04 

2.75E+02 

cyclopen tanone 

84.11 

0 . 100 

1 . 07E+02 

O.OOE+OO 

1 : 82E+01 

1 . 60E+03 

3 . 99E+01 

3-penten-2-one 

84.12 

0 . 100 

5 . 30E-03 

0 . OOE+OO 

1 . 05E-03 

5 . 51E-06 

2 . 35E-03 

acetyl cyclopropane 

84.13 

0.100 

1 . 04E-02 

0 . OOE+OO 

1 . 73E-03 

1 . 50E-05 

3 . 88E-03 

2-pentanone 

86 . 13 

70.000 

5 . 64E-01 

0 . 00E+00 

1 . 69E-01 

3 . 93E-02 

1.98E-01 

3 -methyl -2-butanone 

86.13 

70 . 000 

6 . 55E+00 

O.OOE+OO 

1 . 27E+00 

5 . 60E+00 

2 . 37E+00 

4 -methyl -3 -pen ten- 2 -one 

98 . 14 

40 . 000 

2 . 83E+01 

3 . 71E+00 

9 . 51E+00 

7 . 85E+01 

8 . 86E+00 

cyclohexanone 

98.14 

60 . 000 

6 . 42E+01 

7 . 98E+00 

3 . 08E+01 

4 . 13E+02 

2 . 03E+01 

3, 3 -dimethyl -2-butanone 

100.16 

0.100 

8 . 05E-01 

0 . 00E+00 

2 . 82E-01 

9 . 26E-02 

3 . 04E-01 

4 -methyl -2 -pentanone 

100.16 

140 . 000 

1 . 69E+02 

9 . 81E+00 

6 . 61E+01 

2 . 86E+03 

5 . 35E+01 

2 , 4-dimethyl -3 -pentanone 

114.18 

0 . 100 

1 . 20E-02 

0.00E+00 

2 , 67E-03 

1 .96E-05 

4.42E-03 

2-heptanone 

114 . 18 

0 . 100 

1 . 82E+01 

2 . 20E-03 

3 . 07E+00 

4 . 58E+01 

6 . 77E+00 

5 -methyl - 2 -hexanone 

114.18 

0.100 

3 . 95E-01 

0 . 00E+00 

9 . 90E-02 

1 . 85E-02 

1.36E-01 




u> 

o 


MSFC, ED62/J. L. Perry 


RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA STATISTICS 


7/13/95 


IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 3 

MAXIMUM 
RAW RATE 

mg /day 

MINIMUM 
RAW RATE 

mg/day 

MEAN 
RAW RATE 

mg/day 

HAW HATH 
VARIANCE 

mg 2 /day 2 

STANDARD 

DEVIATION 

mg/day 

acetophenone 

120.14 

250.000 

9. 64E-02 

0. 00E+00 

2.06E-02 

1.25E-03 

3.53E-02 


128.21 

100.000 

3 . 79E-02 

0. 00E+00 

6 .32E-03 

2.00E-04 

1 . 41E-02 

5-methyl-3-heptanone 

128.21 

0.100 

3.85E-01 

0 . OOE+OO 

1.14E-01 

2.00E-02 

1.42E-01 

2 , 6-dime thyl-4-heptanone 

142.20 

58.000 

7 . 64E-01 

0. OOE+OO 

1.27E-01 

8.11E-02 

2.85E-01 


34.08 

2.800 

0 . OOE+OO 

0 . 00E+00 

0. OOE+OO 

0 . 00E+00 

0. OOE+OO 

carbonyl sulfide 

60.07 

12.000 

6. 88E-01 

0. 00E+00 

2.44E-01 

5.98E-02 

2.45E-01 

ethylene sulfide 

60.11 

0.100 

6.60E-03 

0. 00E+00 

1.10E-03 

6.05E-06 

2.46E-03 

dimethyl sulfide 

62 . 14 

2.500 

4 . 32E-02 

0. OOE+OO 

7.20E-03 

2 . 59E-04 

1.61E-02 

carbon disulfide 

76.14 

16.000 

5.57E+00 

8 . 80E-03 

1.43E+00 

3.62E+00 

1.90E+00 

pentamethylene sulfide 

102.20 

0.100 

1.27E-02 

0. OOE+OO 

4.23E-03 

3.58E-05 

5.99E-03 

nitric oxide 

30.01 

6.100 

0 . OOE+OO 

0. 00E+00 

0. 00E+00 

0. 00E+00 

0 . OOE+OO 


46.01 

0.940 

0 . 00E+00 

0. OOE+OO 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

nitrogen tetroxide 

92.01 

0 . 100 

0 . 00E+00 

0 . OOE+OO 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 


60.05 

7.400 

1 . 90E-01 

0 . OOE+OO 

5 . 03E-02 

5 . 51E-03 

7.42E-02 

2-ethylhexanoic acid 

144.21 

0.100 

8.40E-02 

0 . OOE+OO 

1.40E-02 

9.80E-04 

3 . 13E-02 


32.05 

0.005 

0 . OOE+OO 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0 . 00E+00 


41.05 

6.700 

3 . 00E-03 

0 . 00E+00 

6 . 67E-04 

1.22E-06 

1.11E-03 

methyl hydrazine 

46.07 

0 . 004 

0. OOE+OO 

0 . OOE+OO 

0 .OOE+OO 

0 . 00E+00 

0. OOE+OO 

nitrome thane 

61.04 

13 . 000 

1. 03E+01 

0. 00E+00 

1 .72E+00 

1 . 48E+01 

3 . 85E+00 

N,N-dimethylf ormamide 

73.10 

0.100 

3 . 49E-01 

0. 00E+00 

8.21E-02 

1.50E-02 

1.22E-01 

nitroethane 

75.07 

0.100 

3.40E-03 

0 . 00E+00 

1 . 13E-03 

2 . 57E-06 

1.60E-03 

2 , 3 -benzopyrrole 

117.15 

0.250 

0. 00E+00 

0. 00E+00 

0 . 00E+00 

0. 00E+00 

0 . OOE+OO 


2.02 

340.000 

9.42E-01 

0. OOE+OO 

2.26E-01 

1 . 25E-01 

3.53E-01 


17.00 

7.000 

1.04E+01 

0 . 00E+00 

3.29E+00 

1.47E+01 

3 . 83E+00 

carbon monoxide 

28.01 

10.000 

2.10E+02 

3.94E+01 

1.00E+02 

3 . 59E+03 

5.99E+01 


78.10 

0.100 

3.93E+00 

0. OOE+OO 

6 . 66E-01 

2.13E+00 

1 . 46E+00 

trimethyls ilanol 

90.21 

40.000 

2 . 36E+01 

1.20E-02 

6.66E+00 

7.30E+01 

8.54E+00 


124.30 

0.100 

3 . 01E+00 

0 . 00E+00 

8 . 43E-01 

1.22E+00 

1.11E+00 

hexamethyldi s i loxane 

162.48 

0.100 

1 . 53E+.00 

0 . OOE+OO 

3 . 53E-01 

2.95E-01 

5.43E-01 

tetrasiloxane 

170.40 

0.100 

2.99E+01 

0. OOE+OO 

5.09E+00 

1.23E+02 

1.11E+01 

diphenyl s i 1 ane 

184.32 

0.100 

3 . OOE-03 

0 . OOE+OO 

5.00E-04 

1.25E-06 

1.12E-03 

hexamethylcyclotrisiloxane 

222.40 

230.000 

1 . 58E+01 

2.30E+00 

8. OOE+OO 

1.93E+01 

4.39E+00 

octamethyltrisiloxane 

236 . 54 

40.000 

4.76E+01 

0 . OOE+OO 

8.24E+00 

3 . 10E+02 

1.76E+01 

octamethylcyclotetrasiloxane 

296.62 

0.100 

2.69E+01 

3 . 94E+00 

1 . 31E+01 

6.38E+01 

7.99E+00 

decamethylcyclopentasiloxane 

370.64 

0.100 

5 . 98E+00 

0. 00E+00 

1.88E+00 

5.34E+00 

2.31E+00 

dec ame thyl eye 1 ohexa s i 1 oxane 

444.71 

0.100 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0. OOE+OO 

tetradecamethylcycloheptasi loxane 

519.09 

0.100 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

hexadecamethy lcvc 1 ooc tas i loxane 

593.24 

0.100 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 
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MSFC, ED62/J. L. Perry 


RAW SPACELAB TRACE 


IUPAC/ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

methanol 

32 

04 

9 

000 

ethanol 

46 

07 

2000 

000 

2-propen-l-ol 

58 

08 

1 

000 

2 -propanol 

60 

09 

150 

000 

1-propanol 

60 

09 

98 

000 

1 , 2-ethanediol 

62 

07 

13 

000 

2-butanol 

74 

12 

120 

000 

2 -methyl -1 -propanol 

74 

12 

120 

000 

2 -methyl -2 -propanol 

74 

12 

120 

000 

l-butanol 

74 

12 

80 

000 

1 , 2 -propanediol 

76 

10 

0 

100 

3 -methyl- 1 -butanol 

88 

15 

0 

100 

1-pentanol 

88 

15 

130 

000 

phenol 

94 

11 

7 

700 

cyclohexanol 

100 

16 

120 

000 

2 -ethyl -l-butanol 

102 

17 

0 

100 

2-hexanol 

102 

18 

170 

000 

1 , 3-dichloro-2-propanol 

128 

99 

0 

100 

2-ethylhexanol 

130 

23 

0 

100 

nonanol 

144 

26 

0 

100 

decanol 

159 

29 

0 

100 

methanal 

30 

03 

0 

050 

ethanal 

44 

05 

4 

000 

2-propenal 

56 

06 

0 

030 

propanal 

58 

08 

95 

000 

2-methylpropenal 

70 

09 

0 

100 

butanal 

72 

10 

120 

000 

pentanal 

86 

13 

110 

000 

2 , 4-hexadien-l-al 

96 

13 

0 

100 

hexanal 

100 

16 

0 

100 

benzaldehyde 

106 

12 

173 

000 

heptanal 

114 

19 

0 

100 

4-methylbenzaldehyde 

120 

15 

0 

100 

octanal 

128 

22 

0 

100 

benzene 

78 

11 

0 

200 

methylbenzene ■ 

92 

15 

60 

000 

ethenylbenzene 

104 

14 

43 

000 

1 , 2-dimethylbenzene 

106 

16 

220 

000 

1 , 3-dimethylbenzene 

106 

16 

220 

000 

1, 4-dimethylbenzene 

106 

16 

220 

000 

ethylbenzene 

106 

16 

130 

000 

indene 

116 

16 

9 

500 

alpha-methylstyrene 

118 

18 

140 

000 

1,2, 4-trimethylbenzene 

120 

20 

15 

000 

1,3, 5- trimethylbenzene 

120 

20 

15 

000 

l-ethyl-2 -methylbenzene 

120 

20 

25 

000 

isopropylbenzene 

120 

20 

74 

000 

propylbenzene 

120 

20 

49 

000 

1 -methyl- 3 -propylbenzene 

134 

12 

0 

100 

n- butyl benzene 

134 

12 

0 

100 

1- isopropyl -4 -methylbenzene 

134 

22 

0 

100 

methanoic acid methyl ester 

60 

05 

0 

100 

methanoic acid ethyl ester 

74 

08 

91 

000 

ethanoic acid methyl ester 

74 

08 

120 

000 

ethanoic acid ethyl ester 

88 

11 

180 

000 

ethanoic acid allyl ester 

100 

12 

0 

100 

2-methyl propenoic acid methyl ester 

100 

12 

100 

ooo 

ethanoic acid isopropyl ester 

102 

13 

210 

000 

methanoic acid butyl ester 

102 

13 

0 

100 


GENERATION RATE DATA OUTLIER ANALYSIS 


7/13/95 


SL-1 

OUTLIER TEST 
l-y/0=n 

SL-3 

OUTLIER TEST 
l=y/0=n 

SL-D1 

OUTLIER TEST 
l=y/0=n 

SL-IML1 
OUTLIER TEST 

l=y/0=n 

SL-USML1 
OUTLIER TEST 

l=y/0=n 

SL~ J 

OUTLIER TEST 
l=y/0-n 

0 

0 

1 

1 

0 

i 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 • 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

.0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

. 0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 


J. L. Perry 


RAW SPACELAB TRACE CONTAMIN. 


XUPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 3 

ethanoic acid propyl ester 

102 

13 

170 

000 

2-methyl propenoic acid ethyl ester 

114 

15 

0 

100 

ethanoic acid butyl ester 

116 

16 

190 

000 

ethanoic acid isobutyl ester 

116 

16 

190 

000 

lactic acid ethyl ester 

118 

13 

190 

000 

ethanoic acid 2-methoxy ethyl ester 

118 

36 

0 

100 

ethanoic acid isoamyl ester 

130 

18 

0 

100 

ethanoic acid amyl ester 

130 

18 

160 

000 

ethanoic acid 2-ethoxyethyl ester 

132 

16 

160 

000 

hydroxyethanoic acid ethyl ester 

146 

14 

0 

100 

oxalic acid dibutyl ester 

202 

25 

0 

100 

1 , 4 -epoxy- 1, 3 -butadiene 

68 

07 

0 

111 

1 , 4 -epoxybutane 

72 

11 

120 

000 

3 -me thoxy- 1 -pr opene 

72 

11 

0 

100 

diethyl ether 

74 

12 

240 

000 

2 -methyl furan 

82 

10 

0 

130 

2 , 3 -dihydropyran 

84 

13 

0 

100 

1 , 4-dioxane 

88 

11 

0 

100 

1,3, 5-trioxane 

90 

08 

0 

100 

2-ethoxyethanol 

90 

12 

0 

300 

epichlorohydrin 

92 

53 

0 

100 

1,1,2, 2-tetramethyl-l , 2-epoxye thane 

100 

12 

0 

100 

4 -e thylmorphol ine 

115 

18 

0 

100 

1 -propoxybutane 

116 

21 

0 

100 

2 -butoxyethanol 

118 

18 

0 

100 

chloromethane 

50 

49 

41 

000 

chloroethene 

62 

50 

3 

000 

chloroethane 

64 

52 

260 

000 

3-chloropropene 

76 

53 

0 

100 

dichlorome thane 

84 

93 

10 

000 

1 -chlorobutane 

92 

57 

150 

000 

1, l-dichloroethene 

96 

95 

7 

900 

1 , 2-dichloroethane 

98 

97 

1 

000 

1 , 2 -dichloropropene 

110 

97 

0 

100 

chlorobenzene 

112 

56 

46 

000 

1, 2-dichloropropane 

112 

99 

42 

000 

trichloromethane 

119 

38 

4 

900 

1 , 2-dichloro-2-methylpropane 

127 

01 

0 

100 

trichloroethene 

131 

39 

10 

000 

1,1, 1-trichloroethane 

133 

41 

160 

000 

1,1, 2-trichloroethane 

133 

41 

0 

100 

1 , 2-dichlorobenzene 

147 

01 

30 

000 

3-chloromethylheptane 

148 

68 

0 

100 

tetrachorome thane 

153 

82 

13 

000 

tetrachloroethene 

165 

83 

34 

000 

chlorodifluorome thane 

86 

47 

350 

000 

dichlorof luorome thane 

102 

90 

21 

000 

1-chloro-l , 2 , 2-trif luoroethane 

118 

50 

480 

000 

dichlorodif luorome thane 

120 

91 

490 

000 

1, 2-dichloro-l , 2-difluoroethene 

132 

93 

140 

000 

chlorotetraf luoroethane 

136 

48 

0 

100 

trichlorof luorome thane 

137 

40 

560 

000 

bromotrif luoromethane 

148 

90 

11000 

000 

1 , 2-dichloro-l , 1,2, 2-tetraf luoroethane 

170 

92 

700 

000 

1,1, 2-trichloro-l, 2 , 2-trif luoroethane 

187 

40 

400 

000 

1,1,2, 2-tetrachloro-l , 2 -dif luoroethane 

204 

00 

830 

000 

methane 

16 

04 

3800 

000 

ethyne 

26 

04 

530 

000 

ethene 

28 

05 

340 

000 


GENERATION RATE DATA OUTLIER ANALYSIS 


7/13/95 


SL-l 

OUTLIER TEST 
l-y/Q~n 

SL~3 

OUTLIER TEST 
l=y/0-n 

SL-Dl 

OUTLIER TEST 
lsy/0-n 

SL-IMLl 
OUTLIER TEST 

l~y/o~n 

SL-USMhl 
OUTLIER TEST 

l~y/Q-n 

sl-ct 

OUTLIER TEST 
l~y/Q~n 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 ' 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 
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RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA OUTLIER ANALYSIS 


7/13/95 


TUP AC / ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

SL-1 

OUTLIER TEST 
l=y/0=n 

SL-3 

OUTLIER TEST 
l-y/0=n 

SL-Dl 

OUTLIER TEST 
l=y/0=n 

SL-IML1 
OUTLIER TEST 

l=y/0=n 

SL-USML1 
OUTLIER TEST 

l=y/0=n 

SL-J 

OUTLIER TEST 
l=y/0=n 

ethane 

30.07 

1200.000 

0 

0 

0 

0 

1 

0 

propadiene 

40.07 

82.000 

0 

0 

0 

0 

0 

0 

propyne 

40.07 

0.100 

0 

0 

0 

0 

0 

0 

propene 

42.08 

860.000 

0 

0 

0 

0 

0 

1 

propane 

44.09 

900.000 

0 

0 

0 

0 

0 

1 

1,3-butadiene 

54.09 

0.130 

0 

1 

0 

0 

0 

0 

1-butene 

56.10 

460 . 000 

0 

0 

0 

0 

1 

0 

2 -methylpropane 

58.12 

240.000 

0 

0 

0 

0 

1 

0 

butane 

58.12 

240 . 000 

0 

0 

0 

0 

1 

1 

cyclopentene 

68.11 

170.000 

0 

0 

0 

0 

0 

0 

2 -methyl-1 , 3-butadiene 

68.12 

560.000 

0 

0 

0 

0 

0 

0 

1-pentene 

70.13 

190.000 

0 

0 

1 

0 

0 

1 

2 -methy lbutane 

72.15 

300.000 

0 

1 

0 

0 

0 

0 

pentane 

72.15 

590.000 

0 

1 

0 

0 

0 

0 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.100 

0 

0 

0 

0 

0 

0 

2 -hexene 

84.16 

0.100 

0 

1 

0 

0 

0 

0 

cyclohexane 

84.16 

210.000 

0 

1 

0 

0 

0 

0 

methylcyclopentane 

84.16 

52.000 

0 

1 

0 

0 

0 

0 

2 , 2-dimethylbutane 

86.17 

88.000 

0 

1 

0 

0 

0 

0 

3 -methylpentane 

86.18 

1800.000 

0 

0 

1 

1 

0 

1 

hexane 

86.18 

180.000 

0 

1 

0 

0 

0 

0 

4 -methyl eye 1 ohexene 

96.17 

390.000 

0 

0 

0 

0 

0 

0 

1-heptene 

98.18 

200.000 

0 

0 

1 

0 

0 

0 

me thy 1 cy c 1 ohexane 

98.18 

60.000 

0 

1 

1 

0 

0 

1 

2 , 2-dimethylpentane 

100.21 

0.100 

0 

1 

0 

0 

0 

0 

2 , 4-dime thylpentane 

100.21 

0.100 

0 

1 

0 

0 

0 

0 

3 -ethylpentane 

100.21 

0.100 

0 

0 

0 

0 

1 

0 

heptane 

100.21 

200.000 

1 

1 

1 

0 

1 

0 

1 , 1-dimethylcyclohexane 

112.22 

120.000 

1 

0 

0 

0 

0 

0 

2-octene 

112.22 

230.000 

0 

0 

0 

0 

0 

1 

6 -methyl - 1 -hep tene 

112.22 

0.100 

1 

0 

0 

0 

0 

0 

trans-1 , 2 -dimethyl cyclohexane 

112.22 

120.000 

0 

1 

0 

0 

0 

0 

2,2,3- tr imethylpentane 

114.23 

0.100 

1 

0 

0 

0 

0 

0 

3 , 3-dimethylhexane 

114.23 

0.100 

0 

0 

0 

1 

0 

0 

3 -ethylhexane 

114.23 

0.100 

0 

0 

1 

0 

0 

0 

octane 

114.23 

350.000 

0 

0 

0 

0 

1 

1 

4-ethylheptane 

128.26 

0.100 

1 

1 

0 

0 

0 

0 

nonane 

128.26 

320.000 

0 

0 

0 

1 

1 

1 

4-isopropenyl-l-methylcyclohexene 

136.23 

0.100 

1 

0 

0 

0 

0 

0 

2 -methyl - 3 -e thylheptane 

142.28 

0.100 

0 

0 

0 

1 

0 

0 

decane 

142.28 

230.000 

0 

0 

0 

0 

1 

1 

undecane 

156.31 

320.000 

0 

0 

0 

0 

1 

0 

dodecane 

170.34 

280.000 

0 

0 

0 

0 

0 

1 

2-propanone 

58.08 

50.000 

0 

1 

0 

0 

0 

0 

3-buten-2-one 

70.00 

0.100 

0 

0 

0 

0 

1 

0 

2-butanone 

72.11 

30.000 

0 

0 

0 

1 

0 

0 

cyclopentanone 

84.11 

0.100 

0 

1 

0 

0 

0 

0 

3~penten-2-one 

84.12 

0.100 

1 

0 

0 

0 

0 

0 

acetyl cyclopropane 

84.13 

0 . 100 

1 

0 

0 

0 

0 

0 

2-pentanone 

86.13 

70.000 

0 

1 

0 

0 

0 

0 

3 -me thy 1 - 2 -bu tanone 

86.13 

70.000 

0 

0 

0 

1 

0 

0 

4-methyl-3 -penten-2-one 

98.14 

40.000 

0 

0 

0 

0 

1 

0 

eye 1 ohexanone 

98.14 

60.000 

1 

0 

1 

0 

1 

0 

3 , 3 -dimethyl -2-butanone 

100.16 

0.100 

0 

1 

0 

0 

0 

0 

4-methyl -2 -pen tanone 

100.16 

140.000 

0 

1 

1 

0 

0 

0 

2 , 4-dimethyl-3-pentanone 

114.18 

0 . 100 

0 

0 

0 

0 

1 

0 

2-heptanone 

114.18 

0.100 

0 

0 

0 

0 

1 

0 

5 -me thy 1 - 2 - hexanone 

114.18 

0.100 

0 

0 

0 

0 

1 

0 



MSFC, ED62/J. L. Perry 


RAW SPACELAB TRACE CONTAMINANT GENERATION RATE DATA OUTLIER ANALYSIS 
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JtfPAC/ACCEPTPD NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

SL-1 

OUTLIER TEST 
l=y/0=n 

SL-3 

OUTLIER TEST 
l=y/0=n 

SL-D1 

OUTLIER TEST 
l=y/0=n 

SL-IMLl 
OUTLIER TEST 

l=y/0=n 

SL-USML1 
OUTLIER TEST 

l=y/0=n 

SL-J 

OUTLIER TEST 
l=y/0=n 

acetophenone 

120.14 

250.000 

0 

0 

1 

0 

0 

0 

2-octanone 

128.21 

100.000 

0 

1 

0 

0 

0 

0 

5-methyl-3-heptanone 

128.21 

0.100 

0 

0 

0 

0 

1 

0 

2 , 6-dimethyl-4-heptanone 

142.20 

58.000 

0 

0 

0 

0 

0 

1 

hydrogen sulfide 

34.08 

2.800 

0 

0 

0 

0 

0 

0 

carbonyl sulfide 

60.07 

12.000 

0 

1 

0 

0 

0 

0 

ethylene sulfide 

60.11 

0.100 

1 

0 

0 

0 

0 

0 

dimethyl sulfide 

62.14 

2.500 

0 

1 

0 

0 

0 

0 

carbon disulfide 

76.14 

16.000 

0 

1 

0 

0 

0 

0 

pentamethylene sulfide 

102.20 

0.100 

1 

1 

0 

0 

0 

0 

nitric oxide 

30.01 

6.100 

0 

0 

0 

0 

0 

0 

nitrogen dioxide 

46.01 

0.940 

0 

0 

0 

0 

0 

0 

nitrogen tetroxide 

92.01 

0.100 

0 

0 

0 

0 

0 

0 

ethanoic acid 

60.05 

7.400 

0 

0 

0 

0 

0 

1 

2-ethylhexanoic acid 

144.21 

0.100 

1 

0 

0 

0 

0 

0 

hydrazine 

32.05 

0.005 

0 

0 

0 

0 

0 

0 

methyl cyanide 

41 . 05 

6.700 

0 

0 

0 

0 

0 

1 

methyl hydrazine 

46.07 

0.004 

0 

0 

0 

0 

0 

0 

nitromethane 

61 . 04 

13.000 

0 

0 

0 

1 

0 

0 

N,N-dimethylformamide 

73 . 10 

0.100 

0 

0 

1 

0 

0 

0 

nitroe thane 

75.07 

0.100 

1 

1 

0 

0 

0 

0 

2 , 3-benzopyrrole 

117.15 

0.250 

0 

0 

0 

0 

0 

0 

hydrogen 

2.02 

340.000 

0 

0 

0 

0 

0 

1 

ammonia 

17.00 

7 . 000 

0 

0 

0 

1 

0 

0 

carbon monoxide 

28.01 

10.000 

0 

1 

1 

0 

0 

0 

disiloxane 

78.10 

0.100 

1 

0 

0 

0 

0 

0 

trimethylsilanol 

90.21 

40.000 

0 

0 

0 

0 

0 

1 

trisiloxane 

124.30 

0.100 

1 

0 

0 

0 

0 

0 

hexamethyldisiloxane 

162.48 

0.100 

0 

0 

0 

0 

0 

1 

tetrasiloxane 

170.40 

0.100 

1 

0 

0 

0 

0 

0 

diphenylsilane 

184.32 

0.100 

1 

0 

0 

0 

0 

0 

hexamethylc'yclotrisiloxane 

222.40 

230.000 

0 

0 

1 

0 

0 

1 

octamethyl trisiloxane 

236.54 

40.000 

0 

1 

0 

0 

0 

0 

oc tame thy 1 eye lo tetrasiloxane 

296.62 

0.100 

0 

0 

1 

0 

1 

0 

decame thy 1 eye 1 opentas i 1 oxane 

370.64 

0.100 

0 

0 

0 

0 

0 

1 

decamethylcyclohexasiloxane 

444.71 

0.100 

0 

0 

0 

0 

0 

0 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

0 

0 

0 

0 

0 

0 

hexadecame thy level ooc t as i 1 oxane 

593.24 

0.100 

0 

0 

0 

0 

0 

0 
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ADJUSTED SPACELAB TRACE CONTAMINANT GENERATION RATE DATA 


7/13/95 


<30 

m 


PI 


Si 

sr 



Q 


“s! 

r' 


S 







.-i 




< 


SO 



MOLECULAR 


ADJUSTED 

ADJUSTED 

ADJUSTED 

ADJUSTED 

ADJUSTED 

ADJUSTED 

IUPAC/. ACCEPTED NAME 

WEIGHT 

SMAC 

SL-l RATE 

SL-3 RATE 

SL-Dl RATE 

SL-IMLl RATE 

5L-USML1 RATI 

SL-J RATE 


g/mol e 

mg/m 1 

mg/day 

mg/day 

mg/day 

mg/day 

mg/day 

mg/day 

methanol 

32.04 

9.000 

6.27E+01 

1.07E+02 

2.35E+01 

2.35E+01 

6.45E+01 

6.02E+01 

ethanol 

46.07 

2000.000 

6.12E+01 

8.09E+02 

4.58E+00 

4.10E+02 

7 . 70E+01 

5.46E+01 

2-propen-l-ol 

58.08 

1.000 

0 . OOE+OO 

2 . 54E-01 

0 . 00E+00 

0. OOE+OO 

8.90E-02 

6.40E-02 

2 -propanol 

60.09 

150.000 

8.17E+01 

2.56E+02 

5.47E+01 

7.62E+01 

2.27E+02 

3.15E+02 

1 -propanol 

60.09 

98.000 

9.49E-01 

3 . 23E+00 

2 . 71E-01 

7.78E+00 

6 . 55E+00 

2.58E+01 

1 , 2-ethanediol 

62.07 

13.000 

0. 00E+00 

0. OOE+OO 

7 . 80E-02 

7.25E-01 

0. 00E+00 

0. 00E+00 

2 -butanol 

74.12 

120.000 

8.64E-02 

8.78E-02 

2.51E-01 

7.22E-01 

3.98E-01 

7.22E-01 

2 -methyl- 1 -propanol 

74.12 

120.000 

1.05E+01 

7.08E+01 

8.05E+00 

1.33E+00 

7 . 08E+01 

8 . 00E+00 

2 -methyl - 2 -propanol 

74.12 

120.000 

1.55E+00 

1.23E+00 

9.67E-01 

2.11E+00 

6.41E+00 

5.45E+00 

l-butanol 

74.12 

80.000 

8.36E+01 

5.10E+02 

1.84E+01 

1.17E+02 

1.11E+02 

7.18E+01 

1 , 2 -propanediol 

76.10 

0.100 

3 . 17E-02 

0. 00E+00 

0 . 00E+00 

0. 00E+00 

0. OOE+OO 

0 . 00E+00 

3 -me thy 1 - 1 -butanol 

88.15 

0.100 

1.31E-02 

0 . 00E+00 

1.00E-03 

1.78E+00 

1.72E-01 

2.04E+00 

l-pentanol 

88.15 

130.000 

1.30E+01 

1.30E+01 

1.10E-02 

1.22E+00 

0. 00E+00 

1. 05E+00 

phenol 

94.11 

7.700 

8.59E-01 

6.12E-02 

3 . 18E+00 

5.87E+01 

0. 00E+00 

3.04E-01 

eye 1 ohexano 1 

100.16 

120.000 

1.64E+01 

8.97E+01 

1.20E-01 

0 . 00E+00 

0. 00E+00 

0. 00E+00 

2 -ethyl - 1 -bu tano 1 

102.17 

0.100 

1.59E-02, 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 

2-hexanol 

102.18 

170.000 

2.44E-02 

1.49E-01 

2.44E-02 

1.10E-01 

1.85E-01 

1.53E-01 

1 , 3-dichloro-2-propanol 

128.99 

0.100 

1.00E-03 

0. OOE+OO 

1.93E-03 

0 . OOE+OO 

0 . 00E+00 

0. 00E+00 

2-ethylhexanol 

130.23 

0.100 

6.10E-01 

0. OOE+OO 

7.98E-01 

0. OOE+OO 

5.00E-03 

3.52E-01 

nonanol 

144.26 

0.100 

0. 00E+00 

4.44E-01 

0. OOE+OO 

0. 00E+00 

0 . 00E+00 

0. OOE+OO 

decanol 

159.29 

0.100 

0. 00E+00 

0. OOE+OO 

1.73E-03 

0. 00E+00 

1.73E-03 

1.00E-03 

methanal 

30.03 

0.050 

0. 00E+00 

2 . 30E-03 

0. OOE+OO 

0. 00E+00 

0. OOE+OO 

4.65E-03 

ethanal 

44.05 

4.000 

2.85E+00 

6.33E+00 

1 .45E+00 

1.45E+00 

7.57E+00 

8. 06E+00 

2-propenal 

56.06 

0.030 

6 . 50E-03 

6 . 50E-03 

2 . 00E-02 

0 . 00E+00 

4.48E-01 

3.00E-02 

propanal 

58.08 

95.000 

5.93E+00 

1.12E+01 

1.90E-03 

5 . 22E+00 

1.03E+01 

3.27E+01 

2 -methylpropenal 

70.09 

0.100 

0 . OOE+OO 

2.44E-02 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

2.43E-01 

but anal 

72 . 10 

120.000 

4.38E+00 

1.02E+02 

1 . 62E-01 

1.24E+01 

2.68E+00 

2.82E+00 

pentanal 

86.13 

110.000 

1.07E+00 

7.88E-01 

4 . 83E-02 

0 . 00E+00 

8 . 50E+00 

4.30E+00 

2 , 4-hexadien-l-al 

96.13 

0.100 

9.26E-02 

0. OOE+OO 

0. 00E+00 

0. 00E+00 

0. 00E+00 

0. 00E+00 

hexanal 

100.16 

0.100 

4.14E+00 

1.32E+00 

1 .71E-02 

4.40E-01 

1.35E-01 

4.14E+00 

benzaldehyde 

106.12 

173.000 

1.41E+00 

0. 00E+00 

1 . 60E+00 

0 . 00E+00 

3.80E-02 

2.61E-01 

heptanal 

114.19 

0.100 

1.41E-02 

4.78E-01 

2 . 89E-01 

3.30E-01 

1.40E-01 

1.94E+00 

4-methylbenzaldehyde 

120.15 

0.100 

2.85E-02 

0. 00E+00 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0. 00E+00 

octanal 

128.22 

0.100 

0. OOE+OO 

3.04E-01 

3.04E-01 

2.20E-01 

1.20E-02 

2.00E-03 

benzene 

78.11 

0.200 

5.29E-01 

2 . 26E+00 

6.80E-01 

2.20E-01 

8.74E-01 

1.45E+00 

methylbenzene 

92.15 

60.000 

9 , 42E+01 

1.48E+02 

8.11E+01 

7.18E+01 

1.48E+02 

6.73E+01 

ethenylbenzene 

104.14 

43.000 

1.17E+00 

5. 60E-03 

1.15E+00 

2.20E-01 

3 . 26E-01 

3.12E+00 

1 , 2-dimethylbenzene 

106.16 

220.000 

7 . 47E+00 

1.34E+01 

1.71E+01 

1.56E+00 

5.61E+01 

2.91E+01 

1 , 3-dimethylbenzene 

106.16 

220.000 

9.04E+00 

2 . 45E+02 

7 . 25E+00 

2 . 33E+00 

1.19E+01 

6.54E+00 

1 , 4-dimethylbenzene 

106.16 

220.000 

8.02E+01 

8.02E+01 

1.14E+01 

3.04E+01 

3.96E+01 

2.36E+01 

ethylbenzene 

106.16 

130.000 

7 . 34E+00 

1.42E+01 

5.11E+00 

1.33E+00 

2.67E+00 

2.26E+00 

indene 

116.16 

9.500 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . 00E+00 

0. OOE+OO 

alpha-methylstyrene 

118.18 

140.000 

0 . OOE+OO 

0 . OOE+OO 

9.00E-04 

0. 00E+00 

1.43E-02 

1.43E-02 

1,2, 4-trimethylbenzene 

120.20 

15.000 

1.98E+00 

1.49E-02 

4.52E-02 

0. 00E+00 

4.36E+00 

2 . 48E+00 

1,3, 5-trimethylbenzene 

120.20 

15.000 

1 . 29E-01 

2.20E-01 

2.59E-01 

7.77E-02 

1.81E-01 

1.84E-01 

1 -ethyl-2 -methylbenzene 

120.20 

25.000 

4.07E-01 

1.47E-02 

3.46E-01 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

i sopropylbenzene 

120.20 

74.000 

8.20E-01 

1.06E+00 

6.87E-01 

3 . 23E-01 

7 . 38E-01 

3.28E-01 

propylbenzene 

120.20 

49.000 

3.39E+00 

2.08E+01 

4.17E-01 

1.10E-01 

1.47E+01 

1.20E-02 

1 -methyl - 3 -propylbenzene 

134.12 

0.100 

0. 00E+00 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

0. 00E+00 

0 . OOE+OO 

n-butylbenzene 

134.12 

0.100 

0 . 00E+00 

1.62E-01 

0 . OOE+OO 

0 . OOE+OO 

6 . 80E-02 

1.70E-02 

l-isopropyl-4-methylbenzene 

134.22 

0.100 

0 . 00E+00 

3 . 20E-02 

0 . OOE+OO 

0 . OOE+OO 

0 . 00E+00 

0. OOE+OO 

methanoic acid methyl ester 

60.05 

0.100 

0 . 00E+00 

7.30E-03 

0 . OOE+OO 

1.10E-01 

4.08E-01 

3 . 18E-01 

methanoic acid ethyl ester 

74 . 08 

91.000 

0 . 00E+00 

1.13E-01 

0 . OOE+OO 

2 . 20E-01 

4.89E-01 

6.40E-02 

ethanoic acid methyl ester 

74 . 08 

120.000 

1.43E+00 

1.41E+00 

1.45E+01 

1 . 44E+00 

3 . 06E+00 

1 . 68E+00 

ethanoic acid ethyl ester 

88.11 

180.000 

1.11E+01 

2.89E+01 

1 . 44E+00 

1 . 21E+01 

1.42E+00 

7.83E+00 

ethanoic acid allyl ester 

100,12 

0 . 100 

2 . 20E-03 

3 . 7 0E-01 

0. OOE+OO 

1 . 10E-01 

2 . 08E-01 

0 . OOE+OO 

2 -methyl propenoic acid methyl ester 

100.12 

100 . 000 

2 . 11E+00 

2.94E+00 

2.47E-01 

1 . 02E+01 

1 . 35E+00 

1.02E+01 

ethanoic acid isopropyl ester 

102.13 

210.000 

3 .95E-01 

1 . 14E-01 

5.76E-02 

0. 00E+00 

4.00E-03 

5.12E-01 

methanoic acid butyl ester 

102 . 13 

0.100 

5 . 70E-03 

0 . 00E+00 

0 . OOE+OO 

0 . 00E+00 

1 . 18E-01 

5.80E-02 
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IUPAC/ ACCEPTED NAME 

MOLECULAR 

VTEXGHT 

g/mol e 

SMAC 

mg/m 3 

ADJUSTED 
SL-1 RATE 

mg/day 

ADJUSTED 
SL-3 RATE 

mg/day 

ADJUSTED 
SL-D1 RATE 

mg/day 

ADJUSTED 
SL-XML1 RATE 

mg/day 

ADJUSTED 
3L-USML1 RATE 

mg/day 

ADJUSTED 
SL- J RATE 

mg/day 

ethanoic acid propyl ester 

102.13 

170.000 

4. 67E+00 

4. 07E+01 

2 . 90E-03 

5. 60E-01 

2 . 87E-01 

8.83E-01 

2 -methyl propenoic acid ethyl ester 

114 . 15 

0 .100 

0 . 00E+00 

2.42E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid butyl ester 

116.16 

190 . 000 

1.93E+01 

7 . 41E+01 

8.33E+00 

6 . 00E+00 

3 . 84E+01 

1.45E+01 

ethanoic acid isobutyl ester 

116.16 

190 . 000 

4.20E+00 

1 .75E+0i 

7 . 85E-01 

0 . 00E+00 

3 . 70E-02 

7 . 01E-01 

lactic acid ethyl ester 

118.13 

190.000 

0 . 00E+00 

0 . 00E+00 

4.11E-01 

0 . 00E+00 

0. OOE+OO 

0 . OOE+OO 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

3 . 31E-01 

0 . OOE+OO 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid isoamyl ester 

130.18 

0.100 

0 . OOE+OO 

3 -46E-01 

3 . 95E-02 

0 . OOE+OO 

4.30E-02 

3 . 17E+00 

ethanoic acid amyl ester 

130.18 

160.000 

1 . 21E+00 

5.50E+00 

0 . OOE+OO 

0 . 00E+00 

6.91E-01 

0. OOE+OO 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

5 . 50E+01 

1.45E+01 

3 . 61E+01 

1.16E+01 

5.37E+01 

1.16E+01 

hydroxyethanoic acid ethyl ester 

146 . 14 

0.100 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

oxalic acid dibutyl ester 

202.25 

0.100 

2.37E-03 

0 . OOE+OO 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

1 , 4-epoxy-l , 3-butadiene 

68.07 

0.111 

0 . 00E+00 

0. 00E+00 

0 . 00E+00 

0. OOE+OO 

1.82E-01 

1.34E-01 

1 , 4-epoxybutane 

72.11 

120.000 

2.92E+00 

7 . 20E+00 

4.73E-01 

5.60E-01 

7.65E-01 

1 .49E+00 

3 -methoxy- 1 -pr opene 

72.11 

0.100 

4.05E-03 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

diethyl ether 

74.12 

240.000 

6.58E+00 

0 . OOE+OO 

7.02E+00 

0 . OOE+OO 

1 . 02E+00 

4.00E-03 

2-methylfuran 

82.10 

0.130 

5.00E-04 

1.18E-01 

1 .90E-02 

0 . OOE+OO 

2 . 16E-01 

3.23E-01 

2 , 3 -dihydropyran 

84.13 

0.100 

2.58E-02 

0 . OOE+OO 

0. 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

1 , 4~dioxane 

88.11 

0.100 

8 . 09E+00 

5.92E+00 

1. 89E-02 

2.20E-01 

8.72E+00 

3.49E-01 

1,3, 5-trioxane 

90.08 

0.100 

1.10E-03 

1.90E-03 

0. 00E+00 

2.20E-01 

1.07E-01 

2.69E-01 

2-ethoxyethanol 

90.12 

0.300 

3.62E+00 

7.19E+01 

3 . 52E+00 

3.56E+00 

4.00E-02 

4.30E+00 

epichlorohydrin 

92.53 

0.100 

3.15E-01 

0. 00E+00 

0. 00E+00 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

1,1,2, 2-tetramethyl-l , 2 -epoxyethane 

100.12 

0.100 

0. OOE+OO 

1.06E-01 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

4 - e thy lmorpho line 

115.18 

0.100 

1.45E+01 

0. 00E+00 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

1-propoxybutane 

116.21 

0.100 

3.97E+00 

1.97E+00 

0. 00E+00 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2 -butoxyethanol 

118.18 

0.100 

6 . 00E-04 

0. 00E+00 

5. 00E-04 

0 . OOE+OO 

2.75E-02 

2.75E-02 

chi or ome thane 

50.49 

41.000 

3 . 77E-02 

2.02E-02 

6.59E-03 

5.20E-01 

4.27E-01 

4.22E-01 

chloroethene 

62.50 

3.000 

1.17E-01 

0. 00E+00 

0 . 00E+00 

0. OOE+OO 

2.00E-03 

1.17E-01 

chloroethane 

64.52 

260.000 

0 . 00E+00 

0 . OOE+OO 

0 . 00E+00 

0 . OOE+OO 

1.00E-03 

1.09E-02 

3 -chloropropene 

76.53 

0.100 

0. OOE+OO 

0. OOE+OO 

8.63E-03 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

dichloromethane 

84.93 

10.000 

3.52E+01 

1.70E+02 

4.50E+00 

3.41E+01 

3 . 20E+01 

1.70E+02 

1-chlorobutane 

92 . 57 

150.000 

0. 00E+00 

0. OOE+OO 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

1 , 1-dichloroethene 

96.95 

7.900 

1 . 50E-03 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

7.35E-02 

6.00E-03 

1 , 2-dichloroethane 

98.97 

1.000 

1.45E+00 

2.48E+00 

8.23E-02 

1.44E+00 

4.51E+00 

7 . 22E+00 

1 , 2-dichloropropene 

110.97 

0.100 

0 . 00E+00 

3 . 24E+00 

0 . OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0 .OOE+OO 

chlorobenzene 

112.56 

46.000 

1 . 05E+01 

1.22E+02 

7.33E-01 

1.22E+02 

4. 55E+01 

1.61E+01 

1 , 2-dichloropropane 

112.99 

42.000 

0 . 00E+00 

4.69E-01 

0 . 00E+00 

7.35E-01 

0 . OOE+OO 

0 . OOE+OO 

trichlorome thane 

119.38 

4.900 

7.07E-01 

1 . 18E+00 

1.35E+00 

0 . OOE+OO 

1.27E-01 

4 . 7 0E-02 

1 , 2-dichloro-2-methylpropane 

127.01 

0.100 

1.05E-01 

0. OOE+OO 

1.30E-01 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

trichloroethene 

131.39 

10.000 

6.18E+00 

4.91E+00 

8.88E-01 

8.88E-01 

6.18E+00 

1 . 27E+00 

1,1, 1-trichloroe thane 

133.41 

160.000 

2.92E+01 

2.78E+01 

6.23E+00 

6.78E+00 

4.05E+01 

5 . 58E+01 

1,1,2- trichloroe thane 

133.41 

0.100 

0 . 00E+00 

0. 00E+00 

6.90E-03 

0 . OOE+OO 

0 . OOE+OO 

6-00E-03 

1 , 2-dichlorobenzene 

147.01 

30.000 

7 . 47E-01 

0. 00E+00 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2 . OOE-03 

3 -chloromethylheptane 

148.68 

0.100 

1.97E-02 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

tetrachorome thane 

153.82 

13 . 000 

2.08E-01 

2.08E-01 

7 . 84E-02 

7.79E-01 

7.79E-01 

4.83E-03 

tetrachloroethene 

165.83 

34.000 

5.67E+01 

5.67E+01 

5.46E+00 

8.22E+00 

1.53E+01 

7 . 82E+00 

chlorodif luorome thane 

86.47 

350.000 

0 . 00E+00 

0 . 00E+00 

0. 00E+00 

0. OOE+OO 

7.35E+00 

1.21E+00 

dichlorofluorome thane 

102.90 

21.000 

0. OOE+OO 

0 . 00E+00 

4.56E-02 

0 . OOE+OO 

0. OOE+OO 

5 . 51E-02 

1-chloro-l , 2 , 2-trif luoroethane 

118.50 

480.000 

3 . 03E-01 

3.03E-01 

3.03E-01 

3.18E-01 

3 . 03E-01 

3 . 02E-01 

dichlorodif luorome thane 

120.91 

490.000 

1.18E+00 

0. 00E+00 

7.38E-02 

0. OOE+OO 

3.01E-01 

9 . 01E-01 

1 , 2-dichloro-l, 2-dif luoroethene 

132.93 

140.000 

9.10E-02 

9.10E-02 

9.10E-02 

1.10E-01 

1 . 51E-01 

4.01E-02 

chlorotetraf luoroethane 

136.48 

0.100 

0. 00E+00 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

2.16E+01 

5.95E+00 

9 . 40E+01 

1. 09E+02 

9.10E+00 

5.90E+01 

bromotrif luoromethane 

148 . 90 

11000.000 

0 . 00E+00 

3.24E+01 

0. OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1 , 2-dichloro-l, 1,2, 2-tetraf luoroethane 

170.92 

700.000 

1.20E-03 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

3.49E+00 

0. OOE+OO 

1,1, 2-trichloro-l , 2 , 2-trif luoroethane 

187.40 

400.000 

8.09E+01 

1.82E+03 

1.32E+01 

2.54E+02 

1.29E+03 

8 . 65E+01 

1,1,2, 2-tetrachloro-l , 2-dif luoroethane 

204.00 

830.000 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

2.74E+00 

2.74E+00 

9.26E-01 

methane 

16.04 

3800.000 

4.16E+01 

2.92E+01 

4.15E+01 

3 . 32E+01 

3.90E+01 

2.92E+01 

ethyne 

26.04 

530.000 

0 . 00E+00 

0. 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0 .OOE+OO 

ethene 

28.05 

340.000 

2 , 68E-02 

0. 00E+00 

0 . 00E+00 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 
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IUPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

ADJUSTED 
SL-1 RATE 

mg/day 

ADJUSTED 
SL-3 RATE 

mg/day 

ADJUSTED 
SL-D1 RATE 

mg/day 

ADJUSTED 
SL-IML1 RATE 

mg/day 

ADJUSTED 
SL-USMLl RATI 

mg/day 

ADJUSTED 
SL-J RATE 

mg/day 

ethane 

30,07 

1200.000 

0.00E+00 

0.00E+00 

0 . 00E+00 

0.00E+00 

1 . 49E-01 

2.40E-02 

propadiene 

40.07 

82.000 

0.00E+00 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

propyne 

40.07 

0.100 

O.OOE+OO 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

propene 

42.08 

860.000 

3 .74E-02 

5. 50E-02 

1.00E-04 

0 . OOE+OO 

2.70E-02 

2 . 91E-01 

propane 

44.09 

900.000 

0.00E+00 

6.21E-02 

0.00E+00 

0 . 00E+00 

2.80E-02 

8 . 26E-02 

1 , 3 -butadiene 

54.09 

0.130 

0 . OOE+OO 

3 . 30E-01 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 -butene 

56.10 

460.000 

4.81E+00 

4 . 95E+00 

4 . 56E+00 

4.56E+00 

1 . 59E+00 

1.61E+00 

2-methylpropane 

58.12 

240.000 

O.OOE+OO 

0 . 00E+00 

5.40E-03 

0 . OOE+OO 

1.45E+00 

6 . 20E-02 

butane 

58.12 

240.000 

O.OOE+OO 

1 . 62E-01 

3.10E-03 

0 . OOE+OO 

4.18E-01 

4.18E-01 

cyclopentene 

68.11 

170.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methyl-l , 3-butadiene 

68.12 

560.000 

O.OOE+OO 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1-pentene 

70.13 

190.000 

0.00E+00 

0.00E+00 

1.73E-03 

O.OOE+OO 

0 . OOE+OO 

1.73E-03 

2-methylbutane 

72.15 

300.000 

0.00E+00 

2.15E-01 

0 . 00E+00 

0 . OOE+OO 

3.80E-02 

0 . OOE+OO 

pentane 

72.15 

590.000 

5. 59E+00 

9.14E+00 

4.00E-02 

1.10E-01 

2.21E+00 

6.75E-01 

3 , 4 , 5 , 6 - te trahydrobenzene 

82.14 

0.100 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2 -hexene 

84.16 

0.100 

0.00E+00 

5.20E-02 

0 . 00E+00 

0 . OOE+OO 

2 . OOE-03 

3 . 00E-03 

cyclohexane 

84.16 

210.000 

7.34E+00 

4.40E+01 

3.17E-01 

0 . OOE+OO 

4 . 94E+00 

2.85E+00 

methyl cyclopentane 

84.16 

52.000 

1.44E-02 

3.52E+00 

1.21E-01 

2 . 20E-01 

4.12E-01 

1.45E-01 

2 , 2-dimethylbutane 

86.17 

88.000 

0.00E+00 

2.08E-01 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

3 -methylpentane 

86.18 

1800.000 

3 . 46E-01 

3 . 13E-01 

4.33E-02 

4.33E-02 

2.49E-01 

4.59E-01 

hexane 

86.18 

180.000 

6.48E-01 

6. 58E+00 

2.66E-01 

3.30E-01 

4 . 06E+00 

2 . 55E+00 

4 -me t hy 1 eye 1 ohexene 

96.17 

390.000 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

l-heptene 

98.18 

200.000 

0.00E+00 

0 . 00E+00 

1.24E-03 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

methylcyclohexane 

98.18 

60.000 

2 , 31E+00 

4.77E+00 

3.06E-01 

4.22E+00 

2.19E+00 

3 . 06E-01 

2 , 2-dimethylpentane 

100.21 

0.100 

0.00E+00 

3 .00E+00 

0 . 00E+00 

O.OOE+OO 

7.36E-01 

2 . 45E-01 

2 , 4-dimethylpentane 

100.21 

0.100 

0.00E+00 

2 . 87E-02 

3.30E-03 

O.OOE+OO 

1.30E-02 

O.OOE+OO 

3-ethylpentane 

100.21 

0.100 

O.OOE+OO 

1.27E-02 

0.00E+00 

0 . OOE+OO 

3.40E-02 

O.OOE+OO 

heptane 

100.21 

200.000 

2.67E-01 

4.22E+00 

2 . 67E-01 

1.11E+00 

4.22E+00 

2 . 80E+00 

1, 1-dimethylcyclohexane 

112.22 

120.000 

3 . 07E+00 

2.67E-02 

6.00E-04 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2-octene 

112.22 

230.000 

0.00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

2 . 00E-03 

2 . 05E-03 

6 -methyl - l-heptene 

112.22 

0.100 

9.17E-04 

0 . OOE+OO 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

trans-1 , 2-dimethylcyclohexane 

112.22 

120.000 

O.OOE+OO 

6 . 40E+00 

4. 83E-02 

0 . OOE+OO 

3.52E-01 

1 . 66E-01 

2,2,3- trimethylpentane 

114.23 

0.100 

4.02E-02 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

3 , 3 -dimethyl hexane 

114.23 

0.100 

1.69E-01 

1.69E-01 

1.69E-01 

1.96E-01 

1. 69E-01 

1. 68E-01 

3-ethylhexane 

114.23 

0.100 

4.87E-02 

O.OOE+OO 

6.04E-02 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

octane 

114.23 

350.000 

2.95E-01 

3.06E-01 

2.95E-01 

2.90E-01 

1.30E+00 

1.30E+00 

4-ethylheptane 

128.26 

0.100 

5 . 49E-03 

5.49E-03 

1 . 30E-03 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

nonane 

128.26 

320.000 

2.17E-01 

2.17E-01 

2.47E-01 

9.03E-02 

5.68E-01 

5.68E-01 

4 - i s opropeny 1 - 1 -methyl eye 1 ohexene 

136.23 

0.100 

4.23E-01 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

2-methyl-3-ethylheptane 

142.28 

0.100 

2 . 41E-01 

2.41E-01 

2.41E-01 

1.14E-01 

2 . 58E-01 

2.57E-01 

decane 

142.28 

230.000 

0.00E+00 

1.13E-02 

1 . 02E-01 

O.OOE+OO 

2.38E+00 

2.38E+00 

undecane 

156.31 

320.000 

0.00E+00 

4.12E-01 

3.93E-02 

1.10E-01 

3.08E+00 

5.80E-01 

dodecane 

170.34 

280.000 

0.00E+00 

0 . 00E+00 

4.98E-02 

0 . OOE+OO 

O.OOE+OO 

5.97E-02 

2-propanone 

58.08 

50.000 

1.15E+02 

3.40E+02 

1 . 68E+02 

8.93E+01 

1.02E+02 

6.59E+01 

3-buten-2-one 

70.00 

0.100 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1.84E-02 

8. 00E-03 

2-butanone 

72.11 

30.000 

3.69E+01 

4.76E+02 

1.11E+01 

5.01E+02 

6.23E+01 

3.96E+01 

cyclopentanone 

84.11 

0.100 

2 . 10E-03 

5 . 81E+01 

0.00E+00 

1 . 44E+00 

6.10E-02 

1 . 80E-02 

3-penten-2-one 

84.12 

0.100 

3.40E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

acetyl cyclopropane 

84.13 

0.100 

5.61E-03 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2-pentanone 

86.13 

70.000 

3 . 20E-02 

3 . 67E-01 

0 . 00E+00 

O.OOE+OO 

2 . 19E-01 

2.00E-01 

3 -methyl -2 -butanone 

86.13 

70.000 

0 . 00E+00 

5. 50E-01 

7 . 90E-02 

3 . 64E+00 

2.22E-01 

2.20E-01 

4-methyl-3-penten-2-one 

98.14 

40.000 

3 . 71E+00 

5.97E+00 

3 . 71E+00 

3 . 78E+00 

1 . 84E+01 

1.16E+01 

cyclohexanone 

98.14 

60.000 

1.05E+01 

3 . 72E+01 

1.05E+01 

2. 08E+01 

5.11E+01 

4.57E+01 

3 , 3-dimethyl-2-butanone 

100.16 

0.100 

O.OOE+OO 

5. 86E-01 

5.75E-01 

0 . OOE+OO 

2. 07E-01 

1 . 04E-01 

4-methyl -2-pentanone 

100.16 

140.000 

4.48E+01 

1 . 20E+02 

1.26E+01 

2.68E+01 

9.80E+01 

4.79E+01 

2 , 4-dimethyl~3-pentanone 

114 . 18 

0 . 100 

0 .00E+00 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

7 . 09E-03 

4 . 00E-03 

2-heptanone 

114.18 

0 . 100 

4. 80E-02 

2 . 75E-02 

2 . 20E-03 

1.10E-01 

9.84E+00 

5 . 20E-02 

5~methyl-2-hexanone 

114.18 

0.100 

7 . 67E-02 

7 . 3 5E-02 

0 . 00E+00 

O.OOE+OO 

2 . 35E-01 

4. 90E-02 
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MSFC , ED62/J. L. Perry 


ADJUSTED SPACELAB TRACE CONTAMINANT GENERATION RATE DATA 


7/13/95 


IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol e 

SMAC 

mg/m 3 

ADJUSTED 
SL-1 RATE 

mg/day 

ADJUSTED 
SL-3 RATE 

mg/day 

ADJUSTED 
SL-D1 RATE 

mg/day 

ADJUSTED 
SL-IML1 RATE 

mg/day 

ADJUSTED 
JL-USML1 RATE 

mg/day 

ADJUSTED 
SL-J RATE 

mg/day 

acetophenone 

120.14 

250.000 

O.OOE+OO 

0.00E+00 

5 . 59E-02 

0 . OOE+OO 

0 . OOE+OO 

2 . 70E-02 

2-octanone 

128 .21 

100 . 000 

0 . 00E+00 

2 . 04E-02 

0 . OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

5-methyl-3-heptanone 

128.21 

0.100 

0 . 00E+00 

2.01E-01 

0.00E+00 

O.OOE+OO 

2.55E-01 

9 . 80E-02 

2 , 6-dimethyl-4-heptanone 

142 . 20 

58.000 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

4 . 12E-01 

hydrogen sulfide 

34.08 

2.800 

0 . 00E+00 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

carbonyl sulfide 

60.07 

12.000 

3 .48E-01 

4. 88E-01 

0 . 00E+00 

0 . OOE+OO 

9.00E-02 

3 .36E-01 

ethylene sulfide 

60.11 

0.100 

3.56E-03 

O.OOE+OO 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

dimethyl sulfide 

62.14 

2 . 500 

0.00E+00 

2.33E-02 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

carbon disulfide 

76.14 

16 . 000 

1.24E+00 

3 . 33E+00 

8.80E-03 

1.10E-01 

8.14E-01 

8.23E-01 

pen tame thy lene sulfide 

102.20 

0.100 

1 . 02E-02 

1.02E-02 

0.00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

nitric oxide 

30.01 

6 . 100 

0 . 00E+00 

O.OOE+OO 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

nitrogen dioxide 

46 . 01 

0.940 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

nitrogen tetroxide 

92 . 01 

0.100 

0 . OOE+OO 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid 

60.05 

7 . 400 

O.OOE+OO 

1 . 70E-03 

0 . 00E+00 

1.10E-01 

0 . OOE+OO 

1 . 24E-01 

2-ethylhexanoic acid 

144.21 

0.100 

4 . 53E-02 

O.OOE+OO 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

hydrazine 

32 . 05 

0.005 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

methyl cyanide 

41.05 

6.700 

0.00E+00 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

1.00E-03 

1 . 77E-03 

methyl hydrazine 

46.07 

0.004 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

nitrome thane 

61.04 

13.000 

0 . 00E+00 

O.OOE+OO 

1.30E-03 

5 . 57E+00 

1. OOE-03 

1.50E-02 

N, N-dimethylf ormamide 

73.10 

0.100 

7 . 55E-02 

5.32E-02 

2.05E-01 

O.OOE+OO 

3 . 00E-03 

1 .20E-02 

nitroethane 

75.07 

0.100 

2 . 74E-03 

2.74E-03 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

2 , 3-benzopyrrole 

117.15 

0.250 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

hydrogen 

2 . 02 

340.000 

0 . 00E+00 

3.70E-03 

0 . OOE+OO 

0 . OOE+OO 

4.08E-01 

5 . 79E-01 

ammonia 

17.00 

7 . 000 

1.01E+00 

9.61E-01 

0 . 00E+00 

7.12E+00 

8.95E-01 

6 . 44E+00 

carbon monoxide 

28.01 

10.000 

6.10E+01 

1 . 60E+02 

4 . 01E+01 

4.57E+01 

1.11E+02 

1.32E+02 

disiloxane 

78.10 

0.100 

2.13E+00 

5 . 42E-02 

0 . 00E+00 

O.OOE+OO 

1.30E-02 

0 . OOE+OO 

trimethyls Hanoi 

90.21 

40.000 

1 .45E+00 

3 . 61E-02 

1.20E-02 

1.17E+01 

3.25E+00 

1.52E+01 

trisiloxane 

124.30 

0.100 

1.95E+00 

1.54E+00 

1 .32E-01 

O.OOE+OO 

3.10E-02 

3 . 42E-01 

hexamethyldisiloxane 

162.48 

0.100 

9.90E-03 

1 . OOE-04 

3.13E-01 

O.OOE+OO 

2.59E-01 

8 .96E-01 

tetrasiloxane 

170.40 

0.100 

1 .62E+01 

3 . 84E-01 

1. OOE-04 

0 . OOE+OO 

1.20E-02 

2.43E-01 

diphenyls i lane 

184.32 

0.100 

1.62E-03 

0 . OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexame t hy 1 eye lotrisil oxane 

222.40 

230.000 

5.72E+00 

1.14E+01 

3 . 61E+00 

6. OOE+OO 

6.75E+00 

1.24E+01 

oc tame thyl trisiloxane 

236.54 

40.000 

1.14E+00 

2.59E+01 

0 . 00E+00 

0 . OOE+OO 

1.17E-01 

5 . 95E-01 

oc tame thy lcyclo tetrasiloxane 

296.62 

0.100 

8.58E+00 

6.83E+00 

5.12E+00 

2.00E+01 

2.11E+01 

1.24E+01 

decame thyl eye 1 open t as i 1 oxane 

370.64 

0.100 

0 . OOE+OO 

0 . 00E+00 

0 .00E+00 

1.33E+00 

3.96E+00 

4.19E+00 

decame thyl eye lohexasil oxane 

444.71 

0.100 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

tetradecamethylcycloheptasiloxane 

519.09 

0 . 100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

hexadecamethylcyclooctasiloxane 

593.24 

0.100 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 
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MSFC , ED62/J. L. Perry ADJUSTED SPACELAB SPECIFIC TRACE CONTAMINANT GENERATION RATE DATA 7/13/95 


I UP AC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 1 

SL-1 

SPECIFIC RATE 
mg /day* kg 

SL-3 

SPECIFIC RATE 
mg /day* kg 

SL-Dl 

SPECIFIC RATE 
mg /day* kg 

SL-IMLl 
SPECIFIC RATE 
mg /day* kg 

SL-USMLl 
SPECIFIC RATE 

mg/ day* kg 

SL-J 

SPECIFIC RATE 
mg/ day* kg 

MEAN 

RATE 

mg /day* kg 

STANDARD 

DEVIATION 

mg/day*kg 

methanol 

32.04 

9.000 

9.85E-04 

1.60E-03 

3 . 87E-04 

3 . 54E-04 

8.98E-04 

9. 07E-04 

8.55E-04 

4.18E-04 

ethanol 

46.07 

2000.000 

9.60E-04 

1.21E-02 

7.53E-05 

6.16E-03 

1.07E-03 

8.21E-04 

3 . 53E-03 

4.32E-03 

2 -propen- l-ol 

58.08 

1.000 

0.00E+00 

3.80E-06 

0.00E+00 

0.00E+00 

1.24E-06 

9. 63E-07 

1.00E-06 

1.35E-06 

2 -propanol 

60.09 

150.000 

1.28E-03 

3.83E-03 

8.99E-04 

1.15E-03 

3. 17E-03 

4.73E-03 

2.51E-03 

1.48E-03 

1 -propanol 

60.09 

98.000 

1 . 49E-05 

4.83E-05 

4.45E-06 

1.17E-04 

9.12E-05 

3 . 88E-04 

1.11E-04 

1.30E-04 

1 , 2-ethanediol 

62.07 

13.000 

O.OOE+OO 

0.00E+00 

1.28E-06 

1.09E-05 

0 . 00E+00 

O.OOE+OO 

2.03E-06 

4.00E-06 

2-butanol 

74.12 

120.000 

1.36E-06 

1.31E-06 

4 . 12E-06 

1.09E-05 

5.54E-06 

1. 09E-05 

5.67E-06 

3 . 95E-06 

2 -methyl -1 -propanol 

74.12 

120.000 

1.65E-04 

1.06E-03 

1.32E-04 

2.00E-05 

9.86E-04 

1.20E-04 

4.14E-04 

4.33E-04 

2 -methyl - 2-propanol 

74.12 

120.000 

2 . 43E-05 

1.83E-05 

1.59E-05 

3.17E-05 

8 . 93E-05 

8.21E-05 

4.36E-05 

3 . 02E-05 

1-butanol 

74.12 

80.000 

1 . 31E-03 

7 . 62E-03 

3 . 03E-04 

1 .76E-03 

1.55E-03 

1.08E-03 

2.27E-03 

2.44E-03 

1 , 2-propanediol 

76.10 

0.100 

4 . 97E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

8.29E-08 

1.85E-07 

3 -methyl - 1 -butanol 

88.15 

0.100 

2.06E-07 

O.OOE+OO 

1 . 64E-08 

2.68E-05 

2 . 40E-06 

3 . 07E-05 

1.00E-05 

1.33E-05 

1-pentanol 

88.15 

130.000 

2.04E-04 

1 .94E-04 

1. 81E-07 

1. 83E-05 

0 . 00E+00 

1.57E-05 

7.20E-05 

9.00E-05 

phenol 

94.11 

7.700 

1.35E-05 

9.14E-07 

5.22E-05 

8. 82E-04 

O.OOE+OO 

4. 57E-06 

1.59E-04 

3.24E-04 

cyclohexanol 

100.16 

120.000 

2.57E-04 

1 .34E-03 

1.97E-06 

0.00E+00 

O.OOE+OO 

0. 00E+00 

2.67E-04 

4 . 89E-04 

2 -e thy 1-1 -butanol 

102.17 

0.100 

2.50E-07 

0 . OOE+OO 

0 . 00E+00 

0.00E+00 

0 . 00E+00 

0.00E+00 

4.16E-08 

9.31E-08 

2-hexanol 

102.18 

170.000 

3.83E-07 

2.23E-06 

4.01E-07 

1.65E-06 

2.58E-06 

2.30E-06 

1.59E-06 

8.90E-07 

1, 3-dichloro-2-propanol 

128.99 

0.100 

1.57E-08 

0.00E+00 

3.17E-08 

0.00E+00 

0.00E+00 

0 . 00E+00 

7.90E-09 

1.21E-08 

2-ethylhexanol 

130.23 

0.100 

9.58E-06 

0.00E+00 

1.31E-05 

O.OOE+OO 

6.97E-08 

5.30E-06 

4.68E-06 

5.17E-06 

nonanol 

144.26 

0.100 

O.OOE+OO 

6.64E-06 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0.00E+00 

1.11E-06 

2.47E-06 

decanol 

159.29 

0.100 

0.00E+00 

O.OOE+OO 

2.84E-08 

0.00E+00 

2 . 41E-08 

1. 50E-08 

1.13E-08 

1.19E-08 

methanal 

30.03 

0.050 

0.00E+00 

3.44E-08 

0 . 00E+00 

0.00E+00 

0.00E+00 

7.00E-08 

1.74E-08 

2.67E-08 

ethanal 

44.05 

4.000 

4.48E-05 

9.45E-05 

2.39E-05 

2.19E-05 

1.05E-04 

1.21E-04 

6.86E-05 

3.99E-05 

2-propenal 

56.06 

0.030 

1.02E-07 

9.71E-08 

3.29E-07 

0.00E+00 

6.24E-06 

4.51E-07 

1.20E-06 

2.26E-06 

propanal 

58.08 

95.000 

9.31E-05 

1.68E-04 

3.12E-08 

7 . 85E-05 

1.43E-04 

4.92E-04 

1.62E-04 

1.57E-04 

2 -methylpropenal 

70.09 

0.100 

O.OOE+OO 

3 . 64E-07 

0.00E+00 

0.00E+00 

O.OOE+OO 

3. 66E-06 

6.70E-07 

1 .34E-06 

butanal 

72.10 

120.000 

6.88E-05 

1.53E-03 

2.66E-06 

1.87E-04 

3.73E-05 

4.24E-05 

3.11E-04 

5.48E-04 

pentanal 

86.13 

110.000 

1.67E-05 

1.18E-05 

7.94E-07 

0.00E+00 

1.18E-04 

6.47E-05 

3.54E-05 

4 . 30E-05 

2 , 4-hexadien-l-al 

96.13 

0.100 

1.45E-06 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

2.42E-07 

5.42E-07 

hexanal 

100.16 

0.100 

6.50E-05 

1 .98E-05 

2.81E-07 

6.62E-06 

1.88E-06 

6.22E-05 

2.60E-05 

2.74E-05 

benzaldehyde 

106.12 

173.000 

2.22E-05 

O.OOE+OO 

2.64E-05 

0.00E+00 

5.29E-07 

3.93E-06 

8.84E-06 

1.11E-05 

heptanal 

114.19 

0.100 

2.21E-07 

7.14E-06 

4.75E-06 

4.96E-06 

1.95E-06 

2.91E-05 

8.02E-06 

9.69E-06 

4-methylbenzaldehyde 

120.15 

0.100 

4.48E-07 

0.00E+00 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

7.47E-08 

1.67E-07 

octanal 

128.22 

0.100 

O.OOE+OO 

4 . 54E-06 

4.99E-06 

3.31E-06 

1.67E-07 

3.01E-08 

2.17E-06 

2.17E-06 

benzene 

78.11 

0.200 

8.30E-06 

3 . 38E-05 

1.12E-05 

3.31E-06 

1.22E-05 

2.18E-05 

1.51E-05 

1.00E-05 

methyl benzene 

92.15 

60.000 

1.48E-03 

2 . 20E-03 

1.33E-03 

1.08E-03 

2.06E-03 

1.01E-03 

1.53E-03 

4.55E-04 

ethenyl benzene 

104.14 

43.000 

1.83E-05 

8.36E-08 

1 . 89E-05 

3.31E-06 

4.54E-06 

4.70E-05 

1.54E-05 

1.59E-05 

1 , 2-dimethylbenzene 

106.16 

220.000 

1.17E-04 

2.00E-04 

2.81E-04 

2.35E-05 

7 . 82E-04 

4.39E-04 

3.07E-04 

2.49E-04 

1 , 3-diinethylbenzene 

106.16 

220.000 

1.42E-04 

3.66E-03 

1.19E-04 

3 . 50E-05 

1 .66E-04 

9.84E-05 

7.03E-04 

1.32E-03 

1 , 4-dimethylbenzene 

106.16 

220.000 

1.26E-03 

1.20E-03 

1 . 88E-04 

4.58E-04 

5.51E-04 

3.55E-04 

6.68E-04 

4 . 12E-04 

ethylbenzene 

106.16 

130.000 

1.15E-04 

2 . 12E-04 

8.41E-05 

2.00E-05 

3.72E-05 

3.40E-05 

8.38E-05 

6.60E-05 

indene 

116.16 

9.500 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

alpharmethyl styrene 

118.18 

140.000 

0.00E+00 

0 . OOE+OO 

1.48E-08 

0 . OOE+OO 

1.99E-07 

2.15E-07 

7.13E-08 

9.59E-08 

1,2, 4-trimethylbenzene 

120.20 

15.000 

3.10E-05 

2 . 23E-07 

7.43E-07 

0.00E+00 

6.07E-05 

3.74E-05 

2.17E-05 

2.32E-05 

1,3, 5 - tr imethylbenzene 

120.20 

15.000 

2.02E-06 

3 . 28E-06 

4.25E-06 

1.17E-06 

2.52E-06 

2.77E-06 

2.67E-06 

9.64E-07 

1 -ethyl -2-methylbenzene 

120.20 

25.000 

6.40E-06 

2 . 20E-07 

5.68E-06 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

2.05E-06 

2. 83 F.- 06 

isopropylbenzene 

120.20 

74.000 

1.29E-05 

1.58E-05 

1.13E-05 

4.86E-06 

1 .03E-05 

4.94E-06 

1.00E-05 

4.00E-06 

propyl benzene 

120.20 

49.000 

5.32E-05 

3 . 10E-04 

6.85E-06 

1.65E-06 

2 . 04E-04 

1. 81E-07 

9.61E-05 

1 . 19E-04 

1 - methyl - 3 -propylbenzene 

134.12 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

0. C0E+00 

n-butylbenzene 

134 . 12 

0.100 

0.00E+00 

2 . 42E-06 

0.00E+00 

0.00E+00 

9.47E-07 

2. 56E-07 

6.04E-07 

8.79E-07 

1 - isopropyl -4-methylbenzene 

134.22 

0.100 

0 . 00E+00 

4.79E-07 

O.OOE+OO 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

7.98E-08 

1.78E-07 

methanoic acid methyl ester 

60.05 

0.100 

0.00E+00 

1.09E-07 

0.00E+00 

1.65E-06 

5. 69E-06 

4 . 79E-06 

2.04E-06 

2.35E-06 

methanoic acid ethyl ester 

74.08 

91.000 

0.00E+00 

1.69E-06 

O.OOE+OO 

3 . 3 IE-06 

6.82E-06 

9.63E-07 

2.13E-06 

2.38E-06 

ethanoic acid methyl ester 

74.08 

120.000 

2.24E-05 

2 . 10E-05 

2. 38E-04 

2.17E-05 

4.27E-05 

2.53E-05 

6.18E-05 

7.91E-05 

ethanoic acid ethyl ester 

88.11 

180.000 

1.74E-04 

4 . 32E-04 

2.37E-05 

1.82E-04 

1. 98E-05 

1. 18E-04 

1.58E-04 

1.38E-04 

ethanoic acid allyl ester 

100.12 

0.100 

3.45E-08 

5 . 52E-06 

0.00E+00 

1.65E-06 

2.90E-06 

O.OOE+OO 

1.68E-06 

2.03E-06 

2-methyl propenoic acid methyl ester 

100.12 

100.000 

3 . 31E-05 

4. 38E-05 

4.06E-06 

1.54E-04 

1.88E-05 

1. 54E-04 

6.78E-05 

6.19E-05 

ethanoic acid isopropyl ester 

102.13 

210.000 

6, 20E-06 

1 .70E-06 

9.47E-07 

0 . 00E+00 

5.57E-08 

7 . 71E-06 

2.77E-06 

3.05E-06 

methanoic acid butyl ester 

102.13 

0.100 

8.95E-08 

0 . OOE+OO 

O.OOE+OO 

0 . 00E+00 

1 . 64E-06 

8.73E-07 

4 . 34E-07 

6.24E-07 









cK 


MSEC, ED62/J. L. Perry ADJUSTED SPACELAB SPECIFIC TRACE CONTAMINANT GENERATION RATE DATA 7/13/95 


IUPAC/ ACCEPTED NANS 

MOLECULAR 

WEIGHT 

g/mole 

SMAC 

mg/m 3 

SPECIFIC RATE 
mg/day*kg 

SL-3 

SPECIFIC RATE 
mg/day*kg 

SL-D1 

SPECIFIC RATE 
mg/day*kg 

SL-IMLX 
SPECIFIC RATE 

mg /day* kg 

SL-USML1 
SPECIFIC RATE 

mg / day ^ kg 


MEAN 

RATE 

mg /day* kg 

HI 

ethanoic acid propyl ester 

102.13 

170.000 

7.34E-05 

6.07E-04 

4.77E-08 

8.42E-06 

4.00E-06 

1.33E-05 

1.18E-04 

2.20E-04 

2-methyl propenoic acid ethyl ester 

114.15 

0.100 

O.OOE+OO 

3.61E-05 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

6.02E-06 

1.35E-05 

ethanoic acid butyl ester 

116.16 

190.000 

3.02E-04 

1.11E-03 

1.37E-04 

9.02E-05 

5.35E-04 

2.18E-04 

3.98E-04 

3.48E-04 

ethanoic acid isobutyl ester 

116.16 

190.000 

6.59E-05 

2.61E-04 

1.29E-05 

O.OOE+OO 

5.15E-07 

1.05E-05 

5.85E-05 

9 . 32E-05 

lactic acid ethyl ester 

118.13 

190.000 

0.00E+00 

O.OOE+OO 

6.75E-06 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.12E-06 

2.51E-06 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

5.19E-06 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

8.65E-07 

1.94E-06 

ethanoic acid isoamyl ester 

130.18 

0.100 

0.00E+00 

5.17E-06 

6.49E-07 

O.OOE+OO 

5.99E-07 

4.77E-05 

9.03E-06 

1.74E-05 

ethanoic acid amyl ester 

130.18 

160.000 

1.90E-05 

8.22E-05 

0.00E+00 

0.00E+00 

9.63E-06 

O.OOE+OO 

1.85E-05 

2.93E-05 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

8.64E-04 

2.16E-04 

5.92E-04 

1.74E-04 

7.47E-04 

1.74E-04 

4.61E-04 

2.85E-04 

hydraxyethanoic acid ethyl ester 

146.14 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

oxalic acid dibutyl ester 

202.25 

0.100 

3.73E-08 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

6.21E-09 

1.39E-08 

1 , 4-epoxy-l , 3 -butadiene 

68.07 

0.111 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0.00E+00 

2.53E-06 

2.02E-06 

7.58E-07 

1.08E-06 

1 , 4 -epoxybutane 

72.11 

12 0.000 

4.58E-05 

1.08E-04 

7.77E-06 

8.42E-06 

1. 07E-05 

2.25E-0S 

3.38E-05 

3.55E-05 

3-methoxy-l-propene 

72.11 

0.100 

6.35E-08 

O.OOE+OO 

0.00E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

1.06E-08 

2.37E-08 

diethyl ether 

74 . 12 

240.000 

1.03E-04 

0 . OOE+OO 

1 . 15E-04 

O.OOE+OO 

1 . 41E-05 

6.02E-08 

3.88E-05 

5.02E-05 

2 -methyl f uran 

82.10 

0.130 

7.85E-09 

1.77E-06 

3.12E-07 

0.00E+00 

3.01E-06 

4.86E-06 

1.66E-06 

1.80E-06 

2 , 3-dihydropyran 

84.13 

0.100 

4.05E-07 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.75E-08 

1.51E-07 

1,4-dioxane 

88.11 

0.100 

1.27E-04 

8 . 84E-05 

3 . 11E-07 

3 . 31E-06 

1.22E-04 

5.25E-06 

5.76E-05 

5.60E-05 

1,3, 5-trioxane 

90.08 

0.100 

1.73E-08 

2.84E-08 

0.00E+00 

3.31E-06 

1.49E-06 

4.05E-06 

1.48E-06 

1.65E-06 

2-ethoxyethanol 

90.12 

0.300 

5.69E-05 

1.07E-03 

5.78E-05 

5.35E-05 

5.57E-07 

6.47E-05 

2.18E-04 

3.83E-04 

epichlorohydrin 

92.53 

0.100 

4.94E-06 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.23E-07 

1.84E-06 

1,1,2, 2-tetramethyl-l, 2-epoxyethane 

100.12 

0.100 

O.OOE+OO 

1. 58E-06 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.63E-07 

5.88E-07 

4-ethylmorpholine 

115.18 

0.100 

2.27E-04 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.79E-05 

8 . 47E-05 

1 -propoxybutane 

116.21 

0.100 

6.23E-05 

2.94E-05 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.53E-05 

2.36E-05 

2 - bu t oxy e t hano 1 

118.18 

0.100 

9.42E-09 

O.OOE+OO 

8.22E-09 

O.OOE+OO 

3 . 82E-07 

4.13E-07 

1.36E-07 

1.86E-07 

chlorome thane 

50.49 

41.000 

5.92E-07 

3 . 02E-07 

1.08E-07 

7.82E-06 

5.95E-06 

6.35E-06 

3.52E-06 

3.24E-06 

chloroethene 

62.50 

3.000 

1.84E-06 

Q. 00E+00 

O.OOE+OO 

O.OOE+OO 

2.79E-08 

1.77E-06 

6.07E-07 

8.49E-07 

chloroethane 

64.52 

260.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.39E-08 

1.64E-07 

2.96E-08 

6.02E-08 

3 -chloropropene 

76.53 

•0.100 

0.00E+00 

0 . OOE+OO 

1.42E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.36E-08 

5.29E-08 

dichlorome thane 

84.93 

10.000 

5.53E-04 

2.55E-03 

7.39E-05 

5.13E-04 

4.46E-04 

2.56E-03 

1.12E-03 

1.03E-03 

1 -chlorobutane 

92.57 

150.000 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 1-dichloroethene 

96.95 

7.900 

2.36E-08 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

1.02E-06 

9.03E-08 

1.90E-07 

3.75E-07 

1 , 2-dichloroethane 

98.97 

1.000 

2.28E-05 

3 . 71E-05 

1.35E-06 

2.17E-05 

6.28E-05 

1.09E-04 

4 . 24E-05 

3 . 50E-05 

1 , 2-dichloropropene 

110.97 

0.100 

0.00E+00 

4 . 84E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.07B-06 

1.80E-05 

chlorobenzene 

112.56 

46 . 000 

1.64E-04 

1 . 82E-03 

1.20E-05 

1.83E-03 

6.33E-04 

2.43E-04 

7. 84E-04 

7.60E-04 

1 , 2-dichloropropane 

112.99 

42.000 

O.OOE+OO 

7.00E-06 

O.OOE+OO 

1 . 10E-05 

0 . OOE+OO 

O.OOE+OO 

3 . 01E-06 

4 . 41E-06 

trichl or ome thane 

119.38 

4 . 900 

1.11E-05 

1.77E-05 

2.22E-05 

0 . OOE+OO 

1 .77E-06 

7.07E-07 

8. 90E-06 

8.71E-06 

1 , 2-dichloro-2-methylpropane 

127.01 

0.100 

1.65E-06 

0.00E+00 

2. 14E-06 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

6. 31E-07 

9.04E-07 

tri chloroethene 

131.39 

10.000 

9.71E-05 

7 . 33E-05 

1.46E-05 

1.34E-05 

8.61E-05 

1.91E-05 

5.06E-05 

3 . 56E-05 

1,1,1 -trichloroethane 

133.41 

160.000 

4.59E-04 

4 . 15E-04 

1 . 02E-04 

1 .02E-04 

5.65E-04 

8.39E-04 

4.14E-04 

2.58E-04 

1,1, 2- tri chloroethane 

133.41 

0.100 

O.OOE+OO 

0.00E+00 

1.13E-07 

O.OOE+OO 

O.OOE+OO 

9.03E-08 

3.39E-08 

4 . 85E-08 

1, 2-dichlorobenzene 

147,01 

30.000 

1 . 17E-05 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

3 . 01E-08 

1.96E-06 

4 . 37E-06 

3 -chloromethylheptane 

148.68 

0.100 

3.10E-07 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

5. 17E-08 

1 .16E-07 

tetrachorome thane 

153.82 

13.000 

3.26E-06 

3 . 11E-06 

1.29E-06 

1.17E-05 

1.09E-05 

7.26E-08 

5.05E-06 

4 . 55F.-06 

tetrachloroethene 

165.03 

34.000 

8.91E-Q4 

8.47E-04 

8.97E-05 

1.24E-04 

2. 13E-04 

1 . 18E-04 

3 . 80E-04 

3.48E-04 

chlorodif luor ome thane 

86.47 

350.000 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

1.02E-04 

1.82E-05 

2.01E-05 

3 . 74E-05 

dichlorof luorome thane 

102.90 

21.000 

0.00E+00 

0.00E+00 

7, 49E-07 

O.OOE+OO 

O.OOE+OO 

8.29E-07 

2.63E-07 

3.73E-07 

1-chloro-l , 2, 2-trif luoroe thane 

118.50 

480.000 

4.76E-06 

4.53E-06 

4.98E-06 

4.78E-06 

4.22E-06 

4.54E-06 

4.64E-06 

2.41E-07 

dichlorodi f luoromethane 

120.91 

490.000 

1.85E-05 

0.00E+00 

1.21E-06 

O.OOE+OO 

4.19E-06 

1.36E-05 

6.25E-06 

7.21E-06 

1 , 2-dichloro-l, 2-dif luoroethene 

132.93 

140.000 

1.43E-06 

1.36E-06 

1.50E-06 

1.65E-06 

2 . 11E-06 

6.04E-07 

1.44E-06 

4 . 47E-07 

chlorotetraf luoroe thane 

136.48 

0.100 

O.OOE+OO 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

3 . 39E-04 

8.89E-05 

1.54E-03 

1.64E-03 

1.27E-04 

8.88E-04 

7.71E-04 

6 . 37E-04 

bromotrif luoromethane 

148.90 

11000.000 

0.00E+00 

4.83E-04 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.06E-05 

1.80E-04 

1 , 2-dichloro-l , 1,2, 2- tetraf luoroe thane 

170.92 

700.000 

1.88E-08 

0.00E+00 

0.00E+00 

O.OOE+OO 

4.86E-05 

O.OOE+OO 

e.lOE-06 

1.81E-05 

1,1, 2-trichloro-l , 2 , 2-trif luoroethane 

187.40 

400.000 

1.27E-03 

2.72E-02 

2.16E-04 

3.81E-03 

1.80E-02 

1.30E-03 

8.64E-03 

1.03E-02 

1,1,2, 2-tetrachloro-l, 2-dif luoroethane 

204.00 

830.000 

0.00E+00 

0.00E+00 

0.00E+00 

4.12E-05 

3.81E-05 

1.39E-05 

1.55E-05 

1.78E-05 

methane 

16.04 

3800.000 

6.53E-04 

4.37E-04 

6.83E-04 

5.00E-04 

5.43E-04 

4.40E-04 

5.43E-04 

9.61E-05 

ethyne 

26.04 

530.000 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethene 

28.05 

340.000 

4.20E-07 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.00E-08 

1.57E-07 













MSFC, ED62/J. L. Perry 


ADJUSTED SPACELAB SPECIFIC TRACE CONTAMINANT GENERATION RATE DATA 


7/13/95 


I UP A C/ AC CEP TED NAME 

MOLECULAR 

WEIGHT 

g/mol a 

SMAC 
mg/m 1 

SL-1 

SPECIFIC RATE 
mg /day* kg 

SL-3 

SPECIFIC RATE 
mg/day*kg 

SL-Dl 

SPECIFIC RATE 
mg /day* kg 

SL-IMLl 
SPECIFIC RATE 

mg/day*kg 

SL-USMLl 
SPECIFIC RATE 

mg/day*kg 

SL-J 

SPECIFIC RATE 
mg /day* kg 

MEAN 

RATE 

mg /day* kg 

STANDARD 

DEVIATION 

mg /day* kg 

ethane 

30.07 

1200.000 

0. O0E+00 

0. 00E+00 

0 .OOE+OO 

0. OOE+OO 

2.08E-06 

3.61E-07 

4.07E-07 

7 , 60E-07 

propadiene 

40.07 

82.000 

0 . 00E+00 

0 . OOE+OO 

0 .00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

propyne 

40.07 

0.100 

0 . OOE+OO 

0 . 00E+00 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

propene 

42.08 

860.000 

5. 87E-07 

8.22E-07 

1.64E-09 

0. OOE+OO 

3.76E-07 

4 . 39E-06 

1.03E-06 

1. 53E-06 

propane 

44.09 

900.000 

0 . OOE+OO 

9 . 28E-07 

0 . 00E+00 

0 . OOE+OO 

3.90E-07 

1.24E-06 

4 . 27E-07 

4 . 94E-07 

1 , 3-butadiene 

54.09 

0.130 

0. 00E+00 

4.93E-06 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

8.22E-07 

1 . 84E-06 

1-butene 

56.10 

460.000 

7. 55E-05 

7.39E-05 

7.49E-05 

6. 86E-05 

2.22E-05 

2 . 42E-05 

S.S6E-OS 

2. 37E-05 

2 -me thylpropane 

58.12 

240.000 

0 . OOE+OO 

0 . 00E+00 

8. 87E-08 

0 . OOE+OO 

2 . 02E-05 

9 . 33E-07 

3. 54E-06 

7 . 47E-06 

butane 

58.12 

240 . 000 

0 . 00E+00 

2.42E-06 

5.09E-08 

0. OOE+OO 

5. 82E-06 

6 . 29E-06 

2.43E-06 

2 . 70E-06 

cyclopentene 

68.11 

170 . 000 

0. 00E+00 

0. OOE+OO 

0. 00E+00 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

2-methyl-l , 3-butadiene 

68.12 

560.000 

0. 00E+00 

0 . OOE+OO 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0, OOE+OO 

0. OOE+OO 

0. OOE+OO 

1-pentene 

70.13 

190.000 

0 . 00E+00 

0 . OOE+OO 

2.85E-08 

0 . OOE+OO 

0. OOE+OO 

2. 61E-08 

9. 10E-09 

1 . 29E-08 

2 -methyl butane 

72.15 

300 . 000 

0 . OOE+OO 

3 . 22E-06 

0 . OOE+OO 

0 . OOE+OO 

5.29E-07 

0. OOE+OO 

6.25E-07 

1. 18E-06 

pentane 

72.15 

590.000 

8 . 78E-05 

1 . 37E-04 

6 . 57E-07 

1 . 65E-06 

3.07E-05 

1.02E-05 

4. 46E-05 

5.08E-05 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.100 

0. OOE+OO 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

2 -hexene 

84.16 

0.100 

0 . 00E+00 

7 . 77E-07 

0. OOE+OO 

0 . OOE+OO 

2.79E-08 

4. 51E-08 

1.42E-07 

2. 84E-07 

cyclohexane 

84.16 

210.000 

1.15E-04 

6. 58E-04 

5.20E-06 

0 . OOE+OO 

6. 88E-05 

4 . 28E-05 

1.48E-04 

2 . 31E-04 

methylcyclopentane 

84.16 

52.000 

2.26E-07 

5.26E-05 

1.99E-06 

3.31E-06 

5.74E-06 

2.18E-06 

1.10E-05 

1. 87E-05 

2 , 2-dimethylbutane 

86.17 

88.000 

0. 00E+00 

3.10E-06 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

5.17E-07 

1 . 16E-06 

3-methylpentane 

86.18 

1800.000 

5.44E-06 

4.67E-06 

7.11E-07 

6.51E-07 

3.47E-06 

6.90E-06 

3.64E-06 

2 . 33E-06 

hexane 

86.18 

180.000 

1.02E-05 

9.83E-05 

4.37E-06 

4.96E-06 

5 . 66E-05 

3. 83E-05 

3.5SE-05 

3 . 40E-05 

4 -methyl cyclohexene 

96.17 

390.000 

0. OOE+OO 

0. OOE+OO 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

1-heptene 

98.18 

200.000 

0. 00E+00 

0. 00E+00 

2.04E-08 

0 . OOE+OO 

0. OOE+OO 

0 . OOE+OO 

3 . 40E-09 

7 . 60E-09 

me t hy 1 eye 1 ohexane 

98.18 

60.000 

3 . 62E-05 

7.12E-05 

5.02E-06 

6.35E-05 

3.05E-05 

4.60E-06 

3. 52E-05 

2 . 57E-05 

2 , 2-dimethylpentane 

100.21 

0.100 

0. 00E+00 

4.48E-05 

0. 00E+00 

0 . OOE+OO 

1.03E-05 

3.69E-06 

9.79E-06 

1 . 61E-05 

2 , 4-dimethylpentane 

100.21 

0.100 

0. 00E+00 

4.29E-07 

5 . 42E-08 

0 . OOE+OO 

1.81E-07 

0. OOE+OO 

l.UE-07 

1 .56E-07 

3-ethylpentane 

100.21 

0.100 

0 . 00E+00 

1.90E-07 

0 . 00E+00 

0 . OOE+OO 

4 . 74E-07 

0 . OOE+OO 

1.11E-07 

1 .77E-07 

heptane 

100.21 

200.000 

4.19E-06 

6.31E-05 

4.39E-06 

1.67E-05 

5.88E-05 

4.22E-05 

3 . 16E-05 

2. 44E-05 

1 , 1-dimethylcyclohexane 

112.22 

120. 000 

4.83E-05 

3.99E-07 

9.86E-09 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

8 . 11E-06 

1 . 80E-05 

2-octene 

112.22 

230.000 

0. OOE+OO 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

2.79E-08 

3.08E-08 

9.78E-09 

1.39E-08 

6 -methyl -1-heptene 

112.22 

0.100 

1.44E-08 

0. 00E+00 

0. 00E+00 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

2.40E-09 

5 . 37E-09 

trans-1 , 2-dimethylcyclohexane 

112.22 

120.000 

0. OOE+OO 

9. 56E-05 

7.94E-07 

0 . OOE+OO 

4.90E-O6 

2.50E-06 

1.73E-05 

3 . 51E-05 

2 , 2 , 3- trimethylpentane 

114 . 23 

0.100 

6 . 31E-07 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0, OOE+OO 

1.05E-07 

2. 35E-07 

3 , 3- dimethyl hexane 

114 . 23 

0.100 

2. 66E-06 

2 . 52E-06 

2.78E-06 

2.95E-06 

2 . 35E-06 

2. 53E-OC 

2. 63E-06 

1 . 94E-07 

3 ni hyl hoxnno 

1 M . 2 3 

0. 100 

7 . f?5P.-07 

O.OOKiOO 

9 , 9 2 E - 0 7 

O.OOKiOO 

O.OOKiOO 

O.OOKiOO 

2.93 K 07 

4 . 1 «»K 07 

Ml ’ 1 lltlf 

ll 4 . i 

150 . 000 

4 . 6 IK 06 

4.V/K 06 

4 . M4K-06 

4 . IOK, Of. 

1 . HI K O'. 

l.'ffiK O'. 

9. 1 6 K 06 

6./5K Of. 

•1 1*1 hy 1 iw»|)i Mim 

I ;*n ..id 

0. 100 

H.62H OH 

H . 20K OH 

2 . 1 4K OH 

0 . (H)KiOO 

O.OOKiOO 

O.OOKiOO 

I.I6K OH 

1.7 'IK OH 

IK IIUUIiS 

tan. 

\:u) . ooo 

1.4IK 06 

1.24K Of. 

4 . OfiK -06 

1 . J6K Of. 

7.9! K Of. 

H . 54 K 06 

4.75K 06 

2.5 9 K Of. 

4 -iaopt openyl -1 -methylcyciohexene 

1 36 . 23 

0 .100 

6.64E-06 

0 . 00 E i 00 

0 . OOE+OO 

0. OOE+OO 

0. 001^00 

0. OOEfOO 

1. 11E-06 

2 .47K-06 

2-methyl-3-ethylheptane 

142.28 

0.100 

3 . 79E-06 

3 . 60E-06 

3.97E-06 

1.71E-06 

3.59E-06 

3.87E-06 

3.42E-06 

7.76E-07 

decane 

142.28 

230.000 

0 . 00E+00 

1. 69E-07 

1.68E-06 

0 . OOE+OO 

3.31E-05 

3.58E-05 

1. 18E-05 

1 . 60E-O5 

undecane 

156.31 

320.000 

0. OOE+OO 

6.15E-06 

6.46E-07 

1. 65E-06 

4.29E-05 

8.73E-06 

1. 00E-O5 

1 . 51E-05 

dodecane 

170.34 

280.000 

0. 00E+00 

0. OOE+OO 

8.18E-07 

0. OOE+OO 

0. OOE+OO 

8. 98E-07 

2 . 86E-07 

4.05E-07 

2-propanone 

58.08 

50.000 

1.80E-03 

5.08E-03 

2.76E-03 

1.34E-03 

1.43E-03 

9. 92E-04 

2.23E-03 

1 .39E-03 

3-buten-2-one 

70.00 

0.100 

0. 00E+00 

0 . 00E+00 

0. OOE+OO 

0. OOE+OO 

2. 56E-07 

1.20E-07 

S.27E-08 

9 . 69E-08 

2-butanone 

72.11 

30.000 

5.79E!-04 

7 . 11E-03 

1 .83E-04 

7.53E-03 

8.67E-04 

5.95E-04 

2. 81E-03 

3 . 20E-03 

cyclopentanone 

84.11 

0.100 

3 . 30E-08 

8.68E-04 

0. OOE+OO 

2. 17E-05 

8.50E-07 

2.71E-07 

1.48E-04 

3 . 22E-04 

3 -pen ten- 2 -one 

84.12 

0.100 

5.34E-08 

0. OOE+OO 

0 . OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

8. 89E-09 

1 . 99E-08 

acetyl cyclopropane 

84.13 

0.100 

8.81E-08 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

0. OOE+OO 

1.47E-08 

3.28E-08 

2 -pentanone 

86.13 

70.000 

5.02E-07 

5.49E-06 

0 . OOE+OO 

0. OOE+OO 

3.05E-06 

3 . 01E-06 

2 . 01E-06 

2 . 02E-06 

3 -methyl -2-butanone 

86.13 

70.000 

0. 00E+00 

8.21E-06 

1. 30E-06 

5.47E-05 

3 . 09E-06 

3 . 31E-06 

1 . 18E-05 

1 . 94E-05 

4-methyl-3-penten-2~one 

98.14 

40.000 

5. 83E-05 

8.92E-05 

6. 10E-05 

5. 68E-05 

2. 56E-04 

1 .74E-04 


7 . 47E-05 

cyclohexanone 

98.14 

60.000 

1.64E-04 

5.56E-04 

1.72E-04 

3.13E-04 

7.12E-04 

6 . 88E-04 

4.34E-04 

2 . 28E-04 

3 , 3-dimethyl-2-butanone 

100.16 

0.100 

0. 00E+00 

8.76E-06 

9.45E-06 

0 . OOE+OO 

2.88E-06 

1.57E-06 

3 . 78E-06 

3 . 90E-06 

4 -methyl -2 -pentanone 

100.16 

140.000 

7. 03E-04 

1 .79E-03 

2. 07E-04 

4 . 03 E-04 

1 .36E-03 

7 . 20E-04 

8 . 64E-04 

5 . 46E-04 

2 , 4 -dimethyl- 3 -pentanone 

114 . 18 

0.100 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

9. 87E-08 

6. 02E-08 

2 . 65E-08 

3 . 91E-08 

2 -heptanone 

114.18 

0.100 

7 . 54E-07 

4.11E-07 

3 . 62E-08 

1 . 65E-06 

1. 37E-04 

7 . 83E-07 

2.35E-05 

5 . 08E-05 

5-methyl-2-hexanone 

114 . 18 

o.iooj 

1.20E-06 

1 , 10E-06 

0, OOE+OO 

0. OOE+OO 

3.27E-D6 1 

7 . 37E-07 

1.05E-06 

1.10E-06 


MSFC, ED62/J. L. Perry 


ADJUSTED SPACELAB SPECIFIC TRACE CONTAMINANT GENERATION RATE DATA 


I UPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/mol 0 

SMAC 
mg/m 3 

SL-1 

SPECIFIC RATE 
mg/day*kg 

SL-3 

SPECIFIC RATE 
mg/day*kg 

SL-Dl 

SPECIFIC RATE 
mg/day*kg 

SL-IML1 
SPECIFIC RATE 

mg/day*kg 

SL-USML1 
SPECIFIC RATE 

mg/day*kg 

SL-J 

SPECIFIC RATE 
mg/day*kg 

MEAN 

RATE 

mg/day*kg 

STANDARD 

DEVIATION 

mg/day*kg 

acetophenone 

120.14 

250.000 

0.00E+00 

0.00E+00 

9 . 18E-07 

O.OOE+OO 

O.OOE+OO 

4 . 06E-07 

2.21E-07 

3 . 45E-07 

2-octanone 

128.21 

100.000 

0.00E+00 

3.05E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5 . 09E-08 

1.14E-07 

5-methyl-3-heptanone 

128.21 

0.100 

O.OOE+OO 

3 . 00E-06 

0.00E+00 

O.OOE+OO 

3.56E-06 

1.47E-06 

1.34E-06 

1.48E-06 

2 , 6-dimethyl-4-heptanone 

142.20 

58.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6 . 20E-06 

1 . 03E-06 

2.31E-06 

hydrogen sulfide 

34.08 

2.800 

0, 00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

carbonyl sulfide 

60.07 

12.000 

5.46E-06 

7.29E-06 

O.OOE+OO 

O.OOE+OO 

1.25E-06 

5.06E-06 

3.18E-06 

2 . 87E-06 

ethylene sulfide 

60.11 

0.100 

5.59E-08 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

9.32E-09 

2.08E-08 

dimethyl sulfide 

62.14 

2.500 

0.00E+00 

3.48E-07 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.80E-08 

1.30E-07 

carbon disulfide 

76.14 

16.000 

1.95E-05 

4.97E-05 

1.45E-07 

1.65E-06 

1.13E-05 

1.24E-05 

1.58E-05 

1.65E-05 

pentamethylene sulfide 

102.20 

0.100 

1.60E-07 

1. 53E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.22E-08 

7.38E-08 

nitric oxide 

30.01 

6 1 0 o ! 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.0OE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen dioxide 

46.01 

0.9401 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen tetroxide 

92.01 ; 

0.100: 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO ! 

O.OOE+OO 

ethanoic acid 

60.05 ! 

7.400: 

O.OOE+OO 

2. 54E-08 

0.00E+00 

1.65E-06 

O.OOE+OO 

1.87E-06 

5.92E-07 

8.31E-07 

2-ethylhexanoic acid 

144.21 | 

0.100 

7 . 11E-07 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.19E-07 j 

2.65E-07 

hydrazine 

32.05 

0.005: 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methyl cyanide 

41.05 

6.700 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+OO 

1.39E-08 

2.67E-08 

6 . 77E-09 

1 . 03E-08 

methyl hydrazine 

46.07 

0.004 

0.00E+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitromethane 

61.04 

13.000 

0.00E+00 

0.00E+00 

2.14E-08 

8.38E-05 

1.39E-08 

2.26E-07 

1.40E-05 

3.12E-05 

N,N-dimethylformamide 

73.10 

0.100 

1 . 19E-06 

7.95E-07 

3 . 36E-06 

O.OOE+OO 

4.18E-08 

1.81E-07 

9.27E-07 

1.17E-06 

nitroethane 

75.07 

0.100 

4.30E-08 

4.09E-08 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 .40E-08 

1.98E-08 

2 , 3-benzopyrrole 

117 . 15 

0.250 

0 . 00E+00 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

hydrogen 

2.02 

340.000 

0 . OOE+OO 

5. 53E-08 

0.00E+00 

0 . OOE+OO 

5.68E-06 

8.71E-06 

2.41E-06 

3 . 50E-06 

ammonia 

17.00 

7.000 

1.59E-05 

1.43E-05 

O.OOE+OO 

1.07E-04 

1.25E-05 

9.69E-05 

4 . 11E-05 

4.35E-05 

carbon monoxide 

28.01 

10.000 

9.57E-04 

2 . 39E-03 

6.59E-04 

6.87E-04 

1 . 55E-03 

1.99E-03 

1.37E-03 

6. 58E-04 

disiloxane 

78.10 

0.100 

3.34E-05 

8. 10E-07 

0 . 00E+00 

O.OOE+OO 

1 . 81E-07 

O.OOE+OO 

5.73E-06 

1.24E-05 

trimethyls ilanol 

90.21 

40.000 

2.27E-05 

5.39E-07 

1.97E-07 

1 .76E-04 

4 . 53E-05 

2.29E-04 

7.89E-05 

8.98E-05 

trisiloxane 

124.30 

0.100 

3.06E-05 

2.30E-05 

2.17E-06 

O.OOE+OO 

4.32E-07 

5.15E-06 

1.02E-05 

1.20E-05 

hexame thyldisil oxane 

162.48 

0.100 

1.55E-07 

1.49E-09 

5 . 14E-06 

O.OOE+OO 

3 . 61E-06 

1.35E-05 

3.73E-06 

4.79E-06 

tetrasiloxane 

170.40 

0.100 

2.54E-04 

5.73E-06 

1.64E-09 

O.OOE+OO 

1. 67E-07 

3.66E-06 

4 . 40E-05 

9. 40E-05 

diphenyl si lane 

184.32 

0.100 

2.54E-08 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

4.23E-09 

9.47E-09 

hexame thylcyclo trisiloxane 

222.40 

230.000 

8 . 98E-05 

1.71E-04 

5.93E-05 

9.02E-05 

9.40E-05 

1.86E-04 

1.15E-04 

4 . 65E-05 

octamethyl trisiloxane 

236.54 

40.000 

1.79E-05 

3 . 86E-04 

0 . 00E+00 

0 . OOE+OO 

1 . 63E-06 

8.95E-06 

6.91E-05 

1.42E-04 

oc tame thylcyclo tetrasiloxane 

296.62 

0.100 

1.35E-04 

1 . 02E-04 

8.42E-C5 

3 . 01E-04 

2 . 94E-04 

1.87E-04 

1.84E-04 

8 . 64E-05 

decamethylcyclopentasiloxane 

370.64 

0.100 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

2 . 0QE-05 

5.51E-05 

6.30E-05 

, 2.30E-05 

2.66E-05 

decamethylcyclohexasiloxane 

444.71 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexadecamethylcyclooctasiloxane 

593.24 

0.100 

0 . 00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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METABOLIC CONTAMINANT GENERATION FROM EXPIRED AIR 
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fg 
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cc 




I UPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
( mg/m 3 ) 

Conkle 

Average 

(mg/h) 

Kustov 
and Tiunov 

(mg/h) 

Nefedov, 
et al 

(mg/h) 

Dmitriyev, 
et al 

(mg/h) 

Maximum 

Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

methanol 

32.04 

9.000 

3.84E-03 

O.OOE+OO 

4.87E-02 

4 . 79E-03 

4.87E-02 

1.43E-02 

1.99E-02 

ethanol 

46.07 

2000.000 

7.97E-02 

0 . 00E+00 

2 . 20E-01 

1.73E-02 

2 . 20E-01 

7.93E-02 

8. 66E-02 

2-propen-l-ol 

58.08 

1.000 

1.36E-03 

0.00E+00 

0 . OOE+OO 

0 . OOE+OO 

1.36E-03 

3.39E-04 

5.88E-04 

2 -propanol 

60.09 

150.000 

1.18E-02 

0.00E+00 

2.56E-02 

7 . 36E-02 

7.36E-02 

2.78E-02 

2.80E-02 

1 -propanol 

60.09 

98.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1. 61E-02 

1. 61E-02 

4.03E-03 

6.98E-03 

1 , 2-ethanediol 

62.07 

13.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -butanol 

74.12 

120.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -me thy 1 - 1 -propano 1 

74.12 

120.000 

7.96E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.96E-03 

1.99E-03 

3.45E-03 

2 -methyl -2-propanol 

74.12 

120.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 -butanol 

74.12 

80.000 

6.43E-03 

0.00E+00 

O.OOE+OO 

1.22E-02 

1.22E-02 

4.65E-03 

5.08E-03 

1 , 2 -propanediol 

76.10 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -methyl -1 -butanol 

88.15 

0.100 

1.57E-05 

O.OOE+OO 

O.OOE+OO 

1.18E-02 

1.18E-02 

2.96E-03 

5.12E-03 

1-pentanol 

88.15 

130.000 

1.44E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.44E-04 

3.61E-05 

6.25E-05 

phenol 

94.11 

7.700 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.77E-03 

5.77E-03 

1.44E-03 

2.50E-03 

cyclohexanol 

100.16 

120.000 

1.01E-04 

O.OOE+OO 

O.OOE+OO 

1.26E-02 

1.26E-02 

3.17E-03 

5.43E-03 

2 -ethyl -1 -butanol 

102.17 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-hexanol 

102.18 

170.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 3-dichloro^2~propanol 

128.99 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -ethylhexano 1 

130.23 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nonanol 

144.26 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decanol 

159.29 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanal 

30.03 

0.050 

0.00E+00 

O.OOE+OO 

2 . 56E-02 

5.39E-04 

2.56E-02 

6.54E-03 

1. 10E-02 

ethanal 

44.05 

4.000 

1.80E-02 

O.OOE+OO 

2.56E-02 

2 . 16E-03 

2.56E-02 

1.14E-02 

1.07E-02 

2-propenal 

56.06 

0.030 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propanal 

58.08 

95.000 

0.00E+00 

O.OOE+OO 

2.56E-02 

O.OOE+OO 

2 . 56E-02 

6.41E-03 

1.11E-02 

2-methylpropenal 

70.09 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

butanal 

72.10 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

pentanal 

86.13 

110.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

5.02E-04 

5.02E-04 

1.25E-04 

2 . 17E-04 

2 , 4-hexadien-l-al 

96.13 

0.100 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

4.30E-04 

4.30E-04 

1.08E-04 

1.86E-04 

hexanal 

100.16 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.32E-04 

6.32E-04 

1.58E-04 

2 . 74E-04 

benzaldehyde 

106.12 

173.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 . 70E-04 

2 . 70E-04 

6.74E-05 

1.17E-04 

heptanal 

114.19 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

5.25E-04 

5.25E-04 

1.31E-04 

2.27E-04 

4-methylbenzal dehyde 

120.15 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octanal 

128.22 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

5.91E-04 

5.91E-04 

1.48E-04 

2.56E-04 

benzene 

78.11 

0.200 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

9.36E-02 

9.36E-02 

2.34E-02 

4.05E-02 

methylbenzene 

92.15 

60.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.72E-02 

1.72E-02 

4.30E-03 

7.45E-03 

ethenylbenzene 

104.14 

43.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.05E-05 

2 . 05E-05 

5.13E-06 

8.89E-06 

1 , 2-dimethylbenzene 

106.16 

220.000 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

2.33E-03 

2.33E-03 

5.83E-04 

1.01E-03 

1 / 3-dimethylbenzene 

106.16 

220.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 . 33E-03 

2 . 33E-03 

5.83E-04 

1.01E-03 

1 , 4-dimethylbenzene 

106.16 

220.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.33E-03 

2.33E-03 

5.83E-04 

1.01E-03 

ethylbenzene 

106.16 

130.000 

8.54E-04 

O.OOE+OO 

O.OOE+OO 

1.53E-02 

1.53E-02 

4.03E-03 

6.49E-03 

indene 

116.16 

9.500 

1.83E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.83E-03 

4.58E-04 

7.93E-04 

a lpha -me thy 1 s ty r ene 

118.18 

140.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,2, 4-trimethylbenzene 

120.20 

15.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.18E-04 

2.18E-04 

5.45E-05 

9.43E-05 

1,3, 5-trimethylbenzene 

120.20 

15.000 

1.31E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.31E-04 

3.29E-05 

5.69E-05 

l-ethyl-2 -methylbenzene 

120.20 

25.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

isopropylbenzene 

120.20 

74.000 

1.86E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.86E-05 

4.64E-06 

8.04E-06 

propylbenzene 

120.20 

49.000 

3 . 27E-04 

O.OOE+OO 

O.OOE+OO 

1.09E-03 

1.09E-03 

3.55E-04 

4.47E-04 

1 -methyl -3 -propylbenzene 

134.12 

0.100 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

n-butylbenzene 

134.12 

0.100 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

2.75E-04 

2 . 75E-04 

6. 88E-05 

1. 19E-04 

1 -isopropyl -4 -methylbenzene 

134.22 

0.100 

0 . OOE+OO 

■O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid methyl ester 

60.05 

0.100 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid ethyl ester 

74.08 

91.000 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid methyl ester 

74.08 

120.000 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid ethyl ester 

88.11 

180.000 

3 . 86E-02 

O.OOE+OO 

O.OOE+OO 

6.30E-03 

3.86E-02 

1.12E-02 

1.60E-02 

ethanoic acid allyl ester 

100.12 

0.100 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

2-methyl propenoic acid methyl ester 

100.12 

100.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid isopropyl ester 

102 . 13 

210.000 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid butyl ester 

102.13 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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1UPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
(mg/m 3 ) 

Conkl e 
Average 

(mg/h) 

Kustov 
and Tiunov 

(mg/h) 

Nefedov , 
et al 

(mg/h) 

Dmi triyev, 
et al 

(mg/h) 

Maximum 

Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

ethanoic acid propyl ester 

102 . 13 

170.000 

2 . 43E-04 

0 . 0OE+00 

O.OOE+OO 

O.OOE+OO 

2 . 43E-04 

6 . 07E-05 

1 . 05E-04 

2 -methyl propenoic acid ethyl ester 

114 . 15 

0 . 100 

0 . 00E+00 

0 . 00E+00 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid butyl ester 

116.16 

190.000 

3.29E-03 

0 . 00E+00 

0 . OOE+OO 

4 . 93E-03 

4 . 93E-03 

2 . 05E-03 

2 . 13E-03 

ethanoic acid isobutyl ester 

116.16 

190.000 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

2 . 89E-03 

2 . 89E-03 

7 . 23E-04 

1 . 25E-03 

lactic acid ethyl ester 

118 . 13 

190.000 

0 . 00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

ethanoic acid isoamyl ester 

130.18 

0.100 

0.00E+00 

0.00E+00 

0 . OOE+OO 

4.54E-03 

4.54E-03 

1 . 13E-03 

1.96E-03 

ethanoic acid amyl ester 

130.18 

160.000 

0.00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

0 . 00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

hydroxyethanoic acid ethyl ester 

146.14 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

oxalic acid dibutyl ester 

202.25 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 4 -epoxy- 1 , 3 -butadiene 

68.07 

0.111 

1.04E-02 

0.00E+00 

O.OOE+OO 

7.63E-03 

1.04E-02 

4.49E-03 

4.60E-03 

1 , 4-epoxybutane 

72.11 

120.000 

0 .00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -me thoxy- 1 -pr opene 

72.11 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

diethyl ether 

74.12 

240.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -methyl furan 

82.10 

0.130 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

2 , 3-dihydropyran 

84 . 13 

0.100 

0. 00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 4-dioxane 

88 . 11 

0.100 

5.86E-05 

0.00E+00 

0 . OOE+OO 

1.37E-02 

1.37E-02 

3 . 44E-03 

5.93E-03 

1,3, 5-trioxane 

90.08 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-ethoxyethanol 

90.12 

0.300 

0 . 00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

epichlorohydrin 

92.53 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1, 2 , 2-tetramethyl-l , 2-epoxyethane 

100.12 

0.100 

0.00E+00 

0.00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4-ethylmorpholine 

115.18 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 -propoxybutane 

116.21 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -butoxyethanol 

118.18 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

chlorome thane 

50.49 

41.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 . 70E-03 

2.70E-03 

6.74E-04 

1 . 17E-03 

chloroethene 

62.50 

3.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

chloroethane 

64.52 

260.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -chloropropene 

76.53 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichloromethane 

84.93 

10.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

2.36E-03 

2 . 3 6E-03 

5.89E-04 

1.02E-03 

1 -chlorobutane 

92.57 

150.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 1-dichloroethene 

96.95 

7.900 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

1 , 2-dichloroethane 

98.97 

1.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichloropropene 

110.97 

0.100 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

chlorobenzene 

112.56 

46.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 . 00E-03 

2.00E-03 

5.00E-04 

8. 66E-04 

1 , 2-dichloropropane 

112.99 

42.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorome thane 

119.38 

4.900 

3.61E-05 

O.OOE+OO 

O.OOE+OO 

3 . 13E-03 

3 . 13E-03 

7.90E-04 

1.35E-03 

1 , 2-dichloro-2-methylpropane 

127.01 

0.100 

0 . 00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

trichloroethene 

131.39 

10.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.09E-03 

2 . 09E-03 

5.22E-04 

9.05E-04 

1,1, 1-trichloroethane 

133.41 

160.000 

2 . 42E-02 

O.OOE+OO 

O.OOE+OO 

5.98E-04 

2.42E-02 

6 .- 19E-03 

1.04E-02 

1,1, 2-trichloroethane 

133.41 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichlorobenzene 

147.01 

30.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -chlorome thy lheptane 

148.68 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrachorome thane 

153.82 

13.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

3.00E-04 

3.00E-04 

7.50E-05 

1.30E-04 

tetrachloroethene 

165.83 

34.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.88E-03 

1.88E-03 

4 . 69E-04 

8.12E-04 

chlorodi f luoromethane 

86.47 

350.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichlorof luorome thane 

102.90 

21.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-chloro-l , 2 , 2-trif luoroethane 

118.50 

480.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichlorodif luorome thane 

120.91 

490.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2-dichloro-l , 2-dif luoroethene 

132.93 

140.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chlorotetraf luoroethane 

136.48 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

bromotr if luoromethane 

148.90 

11000.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichloro-1 , 1,2, 2 -tetraf luoroethane 

170.92 

700.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

1, 1, 2-trichloro-l, 2 , 2-trif luoroethane 

187.40 

400.000 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1,2 , 2-tetrachloro-l , 2-dif luoroethane 

204.00 

830.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methane 

16.04 

3800.000 

0.00E+00 

1. 69E-05 

3 . 18E-01 

4.50E-01 

4.50E-01 

1. 92E-01 

1. 98E-01 

ethyne 

26.04 

530.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethene 

28.05 

340.000 

1.30E-04 

O.OOE+OO 

2 . 56E-02 

4 . OOE-03 

2 . 56E-02 

7.44E-03 

1.06E-02 
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IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

( g/mole ) 

Si'IAC 
(mg/m 3 ) 

Conkle 

Average 

(mg/h) 

Kustov 
and Tiunov 

(mg/h) 

Nefedov , 
et al 

(mg/h) 

Dmi triyev, 
et al 

(mg/h) 

Maximum 

Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

ethane 

30.07 

1200.000 

0.00E+00 

O.OOE+OO 

2.56E-02 

2.39E-01 

2.39E-01 

6.62E-02 

1.00E-01 

propadiene 

40.07 

82.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propyne 

40.07 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propene 

42.08 

860.000 

0.00E+00 

0 ,00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propane 

44.09 

900.000 

3.00E-04 

0.00E+00 

2 . 56E-02 

2.09E-01 

2.09E-01 

5.87E-02 

8.73E-02 

1 , 3 -butadiene 

54.09 

0.130 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-butene 

56.10 

460.000 

1.85E-02 

0.00E+00 

O.OOE+OO 

2.04E-03 

1.85E-02 

5.13E-03 

7 . 75E-03 

2 -methylpropane 

58.12 

240.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

butane 

58.12 

240.000 

2 . 65E-03 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2.65E-03 

6.63E-04 

1.15E-03 

cyclopentene 

68.11 

170.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -methyl-1, 3-butadiene 

68.12 

560.000 

6.56E-02 

0.00E+00 

O.OOE+OO 

2.41E-02 

6.56E-02 

2.24E-02 

2.68E-02 

1-pentene 

70.13 

190.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -me thy lbutane 

72.15 

300.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

3 . 80E-02 

3.80E-02 

9.51E-03 

1.65E-02 

pentane 

72.15 

590.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

4.39E-02 

4.39E-02 

1.10E-02 

1.90E-02 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -hexene 

84.16 

0.100 

2.47E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.47E-03 

6.17E-04 

1.07E-03 

cyclohexane 

84.16 

210.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

4.93E-03 

4.93E-03 

1.23E-03 

2 . 13E-03 

methylcyclopentane 

84.16 

52.000 

1.44E-04 

0.00E+00 

O.OOE+OO 

4.16E-03 

4.16E-03 

1.08E-03 

1.78E-03 

2 , 2-dimethylbutane 

86.17 

88.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -methylpentane 

86.18 

1800.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

5.43E-03 

5.43E-03 

1.36E-03 

2.35E-03 

hexane 

86.18 

180.000 

1.14E-03 

0.00E+00 

2.56E-02 

4.68E-03 

2.56E-02 

7.86E-03 

1 . 04E-02 

4 -methylcyclohexene 

96.17 

390.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-heptene 

98.18 

200.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

1.56E-03 

1.56E-03 

3.90E-04 

6.75E-04 

methyl eye 1 ohexane 

98.18 

60.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 2-dimethylpentane 

100.21 

0,100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 4-dimethylpentane 

100.21 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -ethylpentane 

100.21 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

heptane 

100.21 

200.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.95E-03 

3.95E-03 

9.87E-04 

1.71E-03 

1 , 1-dimethylcyclohexane 

112.22 

120.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-octene 

112.22 

230.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6 -me thy 1 - 1 - hep t ene 

112.22 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trans-1 , 2 -dime thy lcycl ohexane 

112.22 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 2 , 3-trimethylpentane 

114.23 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 , 3-dimethylhexane 

114.23 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3-ethylhexane 

114.23 

0,100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octane 

114.23 

350.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

4.18E-03 

4.18E-03 

1.04E-03 

1.81E-03 

4-ethylheptane 

128.26 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nonane 

128.26 

320.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 . 25E-03 

2.25E-03 

5.63E-04 

9.74E-04 

4 - i sopropenyl - 1 -methylcyclohexene 

136.23 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methyl-3-ethylheptane 

142.28 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decane 

142.28 

230.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

undecane 

156.31 

320.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.91E-03 

1.91E-03 

4.78E-04 

8.27E-04 

dodecane 

170.34 

280.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.80E-03 

1.80E-03 

4.51E-04 

7.81E-04 

2-propanone 

58.08 

50.000 

5.39E-01 

9.54E-01 

8.97E-02 

5.91E-03 

9.54E-01 

3.97E-01 

3.80E-01 

3-buten-2-one 

70.00 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 - but anon e 

72.11 

30.000 

1.48E-02 

O.OOE+OO 

3 . 07E-02 

3.93E-03 

3 . 07E-02 

1.24E-02 

1.19E-02 

cyclopentanone 

84.11 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3-penten-2-one 

84.12 

0.100 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

acetyl cyclopropane 

84,13 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

2-pentanone 

86.13 

70.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -methyl -2 -but anone 

86.13 

70.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4 -methyl -3 -pen ten-2 -one 

98.14 

40.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

cyclohexanone 

98.14 

60.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

3 , 3 -dimethyl -2 -butanone 

100 . 16 

0.100 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4 -methyl -2 -pent anone 

100.16 

140.000 

1 . 97E-03 

O.OOE+OO 

O.OOE+OO 

2.20E-03 

2 . 20E-03 

1 .04E-03 

1 . 04E-03 

2, 4 -dimethyl -3 -pentanone 

114 . 18 

0 . 100 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

2-heptanone 

114.18 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

5-methyl-2-hexanone 

114.18 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . 0 OE+OO 

0. OOE+OO 

O.OOE+OO 

O.OOE+OO 

acetophenone 

120.14 

250.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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IVPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
( mg/m 1 ) 

Conkle 

Average 

( mg/h ) 

Kustov 
and Tiunov 

(mg/h) 

Nefedov , 
et al 

(mg/h) 

Dmi t riyev, 
et al 

(mg/h) 

Maximum 

Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

2-octanone 

128.21 

100.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5 -methyl -3 -heptanone 

128.21 

0.100 

0.00E+00 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 6 -dimethyl -4 -heptanone 

142.20 

58.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydrogen sulfide 

34.08 

2.800 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

carbonyl sulfide 

60.07 

12.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethylene sulfide 

60.11 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dimethyl sulfide 

62.14 

2.500 

1.46E-02 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.46E-02 

3.65E-03 

6.32E-03 

carbon disulfide 

76.14 

16.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

pentamethylene sulfide 

102.20 

0.100 

0.00E+00 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitric oxide 

30.01 

6.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen dioxide 

46.01 

0.940 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen tetroxide 

92.01 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 

60.05 

7.400 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

2 . 82E-02 

2 . 82E-02 

7.05E-03 

1.22E-02 

2-ethylhexanoic acid 

144.21 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydrazine 

32.05 

0.005 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methyl cyanide 

41.05 

6.700 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

4 . 21E-03 

4 . 21E-03 

1.05E-03 

1.82E-03 

methyl hydrazine 

46.07 

0.004 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrome thane 

61.04 

13.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

N , N-dimethyl f ormamide 

73.10 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

nitroethane 

75.07 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

2 , 3-benzopyrrole 

117.15 

0.250 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

1.07E-06 

1.07E-06 

2 . 68E-07 

4. 64E-07 

hydrogen 

2.02 

340.000 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ammonia 

17.00 

7.000 

0.00E+00 

O.OOE+OO 

1. 31E-01 

O.OOE+OO 

1.31E-01 

3.27E-02 

5. 66E-02 

carbon monoxide 

28.01 

10.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

disiloxane 

78.10 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

t rime thy lsi land 

90.21 

40.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trisiloxane 

124.30 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexame thy ldis i loxane 

162.48 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrasiloxane 

170.40 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

diphenyl s i 1 ane 

184.32 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexamethylcyclotrisiloxane 

222.40 

230.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octamethyl trisiloxane 

236.54 

40.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octamethylcyclotetrasi loxane 

296.62 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decamethylcyclopentasi loxane 

370.64 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decamethylcyclohexasiloxane 

444.71 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexadecamethylcyclooctasi loxane 

593.24 

0.100 

0.00E+00 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
( mg/m 3 ) 

Kustov 
and Tiunov 

(percent) 

Murphy 
(percent ) 

Kirk 

(percent) 

Maximum 

Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

methanol 

32.04 

9.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanol 

46.07 

2000.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-propen-l-ol 

58.08 

1.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -propanol 

60.09 

150.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-propanol 

60.09 

98.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 2-ethanediol 

62.07 

13.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -butanol 

74.12 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methyl-l-propanol 

74.12 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methy 1-2 -propanol 

74.12 

120.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-butanol 

74.12 

80.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 2 -propanediol 

76.10 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3-methyl-l-butanol 

88.15 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-pentanol 

88.15 

130.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

phenol 

94.11 

7.700 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

cyclohexanol 

100.16 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-ethyl-l-butanol 

102.17 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-hexanol 

102.18 

170.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 3 -dichloro-2 -propanol 

128.99 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-ethylhexanol 

130.23 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nonanol 

144.26 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decanol 

159.29 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanal 

30.03 

0.050 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanal 

44.05 

4.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-propenal 

56.06 

0.030 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propanal 

58.08 

95.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methylpropenal 

70.09 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

but anal 

72.10 

120.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

pentanal 

86.13 

110.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 4-hexadien-l-al 

96.13 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexanal 

100.16 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

benzaldehyde 

106.12 

173.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

heptanal 

114.19 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4-methylbenzaldehyde 

120.15 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octanal 

128.22 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

benzene 

78.11 

0.200 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methylbenzene 

92.15 

60.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethenylbenzene 

104.14 

43.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

1 , 2-dimethylbenzene 

106.16 

220.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 3-dimethylbenzene 

106.16 

220.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

1, 4 -dime thylbenzene 

106.16 

220.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethylbenzene 

106.16 

130.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

indene 

116.16 

9.500 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

alpha-methylstyrene 

118.18 

140.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,2, 4-trimethylbenzene 

120.20 

15.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,3, 5-trimethylbenzene 

120.20 

15.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

l-ethyl-2 -methylbenzene 

120.20 

25.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

isopropylbenzene 

120.20 

74.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

propylbenzene 

120.20 

49.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

l-methyl-3-propylbenzene 

134.12 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

n-butylbenzene 

134.12 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 - isopropyl - 4 -me thylbenzene 

134.22 

0.100 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid methyl ester 

60.05 

0.100 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid ethyl ester 

74.08 

91.000 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid methyl ester 

74.08 

120.000 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid ethyl ester 

88.11 

180.000 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid allyl ester 

100.12 

0.100 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

2 -methyl propenoic acid methyl ester 

100.12 

100.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid isopropyl ester 

102.13 

210.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methanoic acid butyl ester 

102.13 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0. OOE+OO 
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J UP AC / ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SldAC 
( mg/m 3 ) 

Kustov 
and Tiunov 

(percent) 

Murphy 

(percent) 

Kirk 

(percent) 

Maximum 

Rate 

( mg/h ) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

ethanoic acid propyl ester 

102.13 

170.000 

0.00E+00 

O.OOE+OO 

0. 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -methyl propenoic acid ethyl ester 

114.15 

0.100 

0. 00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid butyl ester 

116.16 

190.000 

0. 00E+00 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

ethanoic acid isobutyl ester 

116.16 

190.000 

0. 00E+00 

O.OOE+OO 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

lactic acid ethyl ester 

118.13 

190.000 

0.00E+00 

O.OOE+OO 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid isoamyl ester 

130.18 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

ethanoic acid amyl ester 

130.18 

160.000 

0. 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

0 . 00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydroxyethanoic acid ethyl ester 

146.14 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

oxalic acid dibutyl ester 

202.25 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 4-epoxy-l, 3-butadiene 

68.07 

0.111 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 4-epoxybutane 

72.11 

120.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3-methoxy-l-propene 

72.11 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

diethyl ether 

74.12 

240.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-methylfuran 

82.10 

0.130 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0. OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 3-dihydropyran 

84.13 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 4-dioxane 

88.11 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,3, 5-trioxane 

90.08 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -ethoxy ethanol 

90.12 

0.300 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

epichlorohydrin 

92.53 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1,2 , 2-tetramethyl-l , 2-epoxyethane 

100.12 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4 - e t hy lmorpho 1 i ne 

115.18 

0.100 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-propoxy butane 

116.21 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 -butoxyethanol 

118.18 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chlorome thane 

50.49 

41.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chloroethene . 

62.50 

3.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chloroethane 

64.52 

260.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -chloropropene 

76.53 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichlorome thane 

84.93 

10.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-chlorobutane 

92.57 

150.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , l-dichloroethene 

96.95 

7.900 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichloroethane 

98.97 

1.000 

0.00E+00 

Q. OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2-dichloropropene 

110.97 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chlorobenzene 

112.56 

46.000 

O'. 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichloropropane 

112.99 

42.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorome thane 

119.38 

4.900 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

l,2-dichloro-2-methylpropane 

127.01 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichloroethene 

131.39 

10.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1, 1-trichloroethane 

133.41 

160.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1, 2-trichloroethane 

133.41 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2 -dichlorobenzene 

147.01 

30.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3 -chlorome thy lheptane 

148.68 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrachorome thane 

153.82 

13.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrachloroethene 

165.83 

34.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chlorodifluoromethane 

86.47 

350.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichlorofluoromethane 

102.90 

21.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1-chloro-l , 2 , 2-trif luoroethane 

118.50 

480.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

dichlorodif luorome thane 

120.91 

490.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1 , 2-dichloro-l, 2-dif luoroethene 

132.93 

140.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

chlorotetraf luoroethane 

136.48 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

bromotrif luorome thane 

148.90 

11000.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 2-dichloro-l, 1, 2 , 2-tetraf luoroethane 

170.92 

700.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1, 1,2-trichloro-l, 2, 2-trif luoroethane 

187.40 

400.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1,1,2, 2-tetrachloro-l, 2-dif luoroethane 

204.00 

830.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methane 

16.04 

3800.000 

2.23E-01 

1.80E-01 

7.20E-02 

1.32E+01 

9.34E+00 

3.75E+00 

ethyne 

26.04 

530.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethene 

28.05 

340.000 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

n . noR+nn 
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\D 


I UPAC /ACCEPTED NAME 


ethane 

propadiene 

propyne 

propene 

propane 

1.3- butadiene 

1- butene 

2 - me thy lpr opane 
butane 

cyclopentene 

2 -methyl-1, 3 -butadiene 

1- pentene 

2- methylbutane 
pentane 

3,4,5, 6-tetrahydrobenzene 

2 - hexene 
cyclohexane 
methylcyclopentane 

2 . 2 - dimethylbutane 

3- methylpentane 
hexane 

4 - methy lcyc lohexene 

1- heptene 
methylcyclohexane 

2 . 2 - dimethylpentane 

2 . 4- dimethylpentane 

3- ethylpentane 
heptane 

1 , 1-dimethylcyclohexane 

2- octene 

6-methyl-l-heptene 

trans-1, 2-dimethylcyclohexane 

2 . 2 . 3 - trimethylpentane 

3 . 3- dimethylhexane 

3- ethylhexane 
octane 

4- ethylheptane 
nonane 

4 - i sopropeny 1 - 1 -me thy lcyc lohexene 
2-methyl-3-ethylheptane 

decane 

undecane 

dodecane 

2- propanone 

3- buten-2-one 

2- butanone 
cyclopentanone 

3- penten-2-one 
acetyl cyclopropane 

2- pentanone 

3 - methyl-2 -butanone 

4- methyl-3-penten-2-one 
cyclohexanone 

3 . 3 - dimethyl- 2 -butanone 

4 - methyl-2 -pentanone 

2. 4- dimethyl-3-pentanone 
2-heptanone 

5- methyl-2-hexanone 

acetophenone 


MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
( mg/m 3 ) 

Kustov 
and Tiunov 

(percent) 

Murphy 

(percent) 

Kirk 

(percent) 

Maximum 

Hate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

30.07 

1200.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

40.07 

82.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

40.07 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

42.08 

860.000 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

44.09 

900.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

54.09 

0.130 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

56.10 

460.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

58.12 

240.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

58.12 

240.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

68.11 

170.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

68.12 

560.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

70.13 

190.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

72.15 

300.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

72.15 

590.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

82.14 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

84.16 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

84.16 

210.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

84.16 

52.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

86.17 

88.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

86.18 

1800.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

86.18 

180.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

96.17 

390.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

98.18 

200.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

98.18 

60.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

100.21 

0.100 

O.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

100.21 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

100.21 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

100.21 

200.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

112.22 

120.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

112.22 

230.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

112.22 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

112.22 

120.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

114.23 

0.100 

0.00E+Q0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

114.23 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

114.23 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

114.23 

350.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

128.26 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

128.26 

320.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

. O.OOE+OO 

O.OOE+OO 

136.23 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

142.28 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

142.28 

230.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

156.31 

320.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

170.34 

280.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

58.08 

50.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

70.00 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

72.11 

30.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

84 . ii 

0 . 100 

0 - 00E+G0 

O.OOE+OO 

0 . 00E+0C 

0 . OOE+OC 

O.OOE+OO 

O.OOE+OO 

84.12 

0.100 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

84 . 13 

0.100 

0 . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

86.13 

70.000 

0 .00E+00 

0 . 00E+00 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

86 . 13 

70.000 

0 . 00E+0C 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

98.14 

40.000 

0 . 00E+0C 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

98.14 

60 . 000 

0.00E+0C 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

100 . 16 

0 . 100 

0 . 00E+0C 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

100.16 

140 . 000 

0.00E+0C 

O.OOE+OO 

0 . OOE+OO 

0 .OOE+OO 

O.OOE+OO 

O.OOE+OO 

114 . IS 

0.10C 

0 . 00E+0C 

0.00E+0C 

O.OOE+OC 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

114. IS 

0 . 10C 

0 - 00E+0C 

0 . 00E+0C 

0 . OOE+OC 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

114 . IS 

0 . 10C 

0 . 00E+0C 

0 . 00E+0C 

0 . OOE+OC 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

120.14 

250 . 00C 

0.00E+0C 

0.00E+0C 

0 . OOE+OC 

O.OOE+OO 

I O.OOE+OO 

O.OOE+OO 



ON 
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MSFC, ED62/J. L. Perry METABOLIC CONTAMINANT GENERATION FROM FLATUS 


I UPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

( g/mole ) 

SMAC 
(mg/m 3 ) 

Kustov 
and Tiunov 

(percent) 

Murphy 

(percent) 

Kirk 

(percent) 

Maximum 

.Rate 

(mg/h) 

Mean 

Rate 

(mg/h) 

Standard 

Deviation 

(mg/h) 

2-octanone 

128.21 

100.000 

0 . 00E+00 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

5 -methyl-3 -heptanone 

128.21 

0.100 

0.00E+O0 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 6-dimethyl-4-heptanone 

142.20 

58.000 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydrogen sulfide 

34.08 

2.800 

6.40E-06 

0.00E+00 

2 . 80E-06 

8.03E-04 

3 . 85E-04 

3 . 29E-04 

carbonyl sulfide 

60.07 

12.000 

0.00E+00 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethylene sulfide 

60.11 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

dimethyl sulfide 

62.14 

2.500 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

carbon disulfide 

76.14 

16.000 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

pentamethylene sulfide 

102.20 

0.100 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitric oxide 

30.01 

6.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen dioxide 

46.01 

0.940 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrogen tetroxide 

92.01 

0.100 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

ethanoic acid 

60.05 

7.400 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2-ethylhexanoic acid 

144.21 

0.100 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydrazine 

32.05 

0.005 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methyl cyanide 

41.05 

6.700 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

methyl hydrazine 

46.07 

0.004 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitrome thane 

61.04 

13.000 

0 . 00E+00 

U . OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

N , N-dimethyl f ormamide 

73.10 

0.100 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

nitroethane 

75.07 

0.100 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2 , 3-benzopyrrole 

117.15 

0.250 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hydrogen 

2.02 

340.000 

2 . 28E-01 

9.00E-02 

2. 09E-01 

1.70E+00 

1.31E+00 

4.54E-01 

ammonia 

17.00 

7.000 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

carbon monoxide 

28.01 

10.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

disiloxane 

78.10 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trimethylsilanol 

90.21 

40.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

trisiloxane 

124.30 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexamethyldisiloxane 

162.48 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

tetrasiloxane 

170.40 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

diphenylsilane 

184.32 

0.100 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

hexamethylcyclo trisiloxane 

222.40 

230.000 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

octame thy 1 trisiloxane 

236.54 

40.000 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

oc tame thy lcyclo tetrasiloxane 

296.62 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

O.OOE+OO 

decamethylcyclopentasiloxane 

370.64 

0.100 

0 . 00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

decamethylcyclohexasiloxane 

444.71 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

O.OOE+OO 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

O.OOE+OO 

hexadecamethylcyclooctasiloxane 

593.24 

0.100 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

0 . OOE+OO 

0 . OOE+OO 

0 . OOE+OO 
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IkW 

39 

m 

i'ff 

23 



m 
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METABOLIC CONTAMINANT GENERATION FROM SWEAT 


IUPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
(mg/m 3 ) 

Dmitriyav, 
at al 

(mg/h) 

methanol 

32 

.04 

9 

.000 

2 

. 16E-03 

ethanol 

46 

07 

2000 

.000 

1 

. 13E-02 

2-propen-l-ol 

58 

.08 

1 

000 

0 

. 00E+00 

2 -propanol 

60 

.09 

150 

000 

1 

49E-02 

1- propanol 

60 

.09 

98 

.000 

1 

30E-02 

1 , 2 -ethanedioi 

62 

07 

13 

.000 

0 

. 00 E +00 

2 -butanol 

74 

.12 

120 

.000 

0 

00 E +00 

2 -methyl- 1-propanol 

74 

.12 

120 

.000 

0 

.00E+00 

2 -methyl-2 -propanol 

74 

.12 

120 

.000 

0 

00E+00 

1-butanol 

74 

12 

80 

.000 

1 

18E-02 

1 , 2 -propanediol 

76 

10 

0 

.100 

0 

. 00 E +00 

3 -methyl-1 -butanol 

88 

15 

0 

100 

1 

. 06 E -02 

1-pentanol 

88 

15 

130 

000 

0 

. 00 E +00 

phenol 

94 

11 

7 

700 

9 

30E-03 

cyclohexanol 

100 

16 

120 

000 

1 

23E-02 

2-ethyl-l-butanol 

102 

17 

0 

100 

0 

OOE+OO 

2-hexanol 

102 

18 

170 

000 

0 

00E+00 

1/ 3 -dichloro-2 -propanol 

128 

99 

0 

100 

0 

00E+00 

2 -ethylhexanol 

130 

23 

0 

100 

0 

OOE+OO 

nonanol 

144 

26 

0 

100 

0 

00E+00 

decanol 

159 

29 

0 

100 

0 

OOE+OO 

methanal 

30 

03 

0 

050 

4 

00E-04 

ethanal 

44 

05 

4 

000 

2 

63E-03 

2-propenal 

56 

06 

0 

030 

0 

OOE+OO 

propanal 

58 

08 

95 

000 

0 

00E+00 

2 -methylpropenal 

70 

09 

0 

100 

0 

00E+00 

butanal 

72 

10 

120 

000 

0 

00E+00 

pentanal 

86 

13 

110 

000 

4 

54E-04 

2 , 4-hexadien-l-al 

96 

13 

0 

100 

0 

OOE+OO 

hexanal 

100 

16 

0 

100 

5 

05E-04 

benzaldehyde 

106 

12 

173 

000 

1 

91E-04 

heptanal 

114 

19 

0 

100 

4 

75E-04 

4 -me thy Ibenz aldehyde 

120 

15 

0 

100 

0 

00E+00 

octanal 

128 

22 

0 

100 

5 

64E-04 

benzene 

78 

11 

0 

200 

2 

57E-02 

methylbenzene 

92 

15 

60 

000 

1 

50E-02 

ethenylbenzene 

104 

14 

43 

000 

1 

16E-05 

1 , 2-dimethylbenzene 

106 

16 

220 

000 

7 

62E-04 

1, 3-dimethylbenzene 

106 

16 

220 

000 

7 

62E-04 

1 , 4-dimethylbenzene 

106 

16 

220 

000 

7 

62E-04 

ethylbenzene 

106 

16 

130 

000 

1 

15E-02 

indene 

116 

16 

9 

500 

0 

00E+00 

alpha-methylstyrene 

118 

18 

140 

000 

0 

OOE+OO 

1,2, 4-trimethylbenzene 

120 

20 

15 

000 

0 

00E+00 

1,3, 5-trimethylbenzene 

120. 

20 

15 

000 

0 

OOE+OO 

1-ethyl -2 -methylbenzene 

120. 

20 

25. 

000 

0. 

00E+00 

isopropylbenzene 

120. 

20 

74 . 

000 

0. 

00E+00 

propylbenzene 

120. 

20 

49. 

000 

7 

95E-04 

l-methyl-3-propylbenzene 

134. 

12 

0 

100 

0. 

OOE+OO 

n-butylbenzene 

134. 

12 

0. 

100 

0. 

00E+00 

1- isopropyl -4 -methylbenzene 

134 

22 

0. 

100 

0. 

00E+00 

methanoic acid methyl ester 

60. 

05 

0. 

100 

0. 

OOE+OO 

methanoic acid ethyl ester 

74. 

08 

91 

000 

0 

OOE+OO 

ethanoic acid methyl ester 

74 

08 

120. 

000 

0. 

00E+00 

ethanoic acid ethyl ester 

88. 

11 

180. 

000 

5. 

05E-03 

ethanoic acid allyl ester 

100. 

12 

0. 

100 

0. 

OOE+OO 

2-methyl propenoic acid methyl ester 

100. 

12 

100. 

000 

0. 

00E+00 

ethanoic acid isopropyl ester 

102 . 

13 

210. 

000 

0. 

00E+00 

methanoic acid butyl ester 

102. 

13 

0. 

100 

0. 

00E+00 




METABOLIC CONTAMINANT GENERATION FROM SWEAT 


1UPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

smc 

(mg/m 3 ) 

Dmitriyav, 
at al 

(mg/h) 

ethanoic acid propyl ester 

102.13 

170.000 

0.00E+00 

2 -methyl propenoic acid ethyl ester 

114.15 

0.100 

0 . QQE+00 

ethanoic acid butyl ester 

116.16 

190.000 

3.43E-03 

ethanoic acid isobutyl ester 

116.16 

190.000 

2.45E-03 

lactic acid ethyl ester 

118.13 

190.000 

0.00E+00 

ethanoic acid 2-methoxy ethyl ester 

118.36 

0.100 

O.OOE+OO 

ethanoic acid isoamyl ester 

130.18 

0.100 

3 . 63E-03 

ethanoic acid amyl ester 

130.18 

160.000 

0.00E+00 

ethanoic acid 2-ethoxyethyl ester 

132.16 

160.000 

0.00E+00 

hydroxyethanoic acid ethyl ester 

146.14 

0.100 

0.00E+00 

oxalic acid dibutyl ester 

202.25 

0.100 

0.00E+00 

1 , 4-epoxy- 1 , 3 -butadiene 

68.07 

0.111 

4.13E-03 

1 , 4 -epoxybutane 

72.11 

120.000 

0.00E+00 

3 -me thoxy -1 -propene 

72.11 

0.100 

0.00E+00 

diethyl ether 

74.12 

240.000 

0.00E+O0 

2-methylfuran 

82.10 

0.130 

0.00E+00 

2 , 3-dihydropyran 

84.13 

0.100 

0.00E+00 

1, 4-dioxane 

88.11 

0.100 

9.79E-03 

1,3, 5-trioxane 

90.08 

0.100 

O.OOE+OO 

2-ethoxyethanol 

90.12 

0.300 

0.0OE+00 

epichlorohydrin 

92.53 

0.100 

0.00E+00 

1,1,2 , 2-tetramethyl-l, 2-epoxyethane 

100.12 

0.100 

0.00E+00 

4-ethylmorpholine 

115.18 

0.100 

0.00E+00 

1 -propoxybutane 

116.21 

0.100 

O.OOE+OO 

2 -butoxy ethanol 

118.18 

0.100 

0.00E+00 

chloromethane 

50.49 

41.000 

1 , 82E-03 

chloroethene 

62.50 

3.000 

0.00E+00 

chloroethane 

64.52 

260.000 

0.00E+00 

3 -chloropropene 

76.53 

0.100 

0.00E+00 

dichloromethane 

84.93 

10.000 

2.11E-03 

1-chlorobutane 

92.57 

150.000 

0.00E+00 

1 , 1-dichloroethene 

96.95 

7.900 

0.00E+00 

1, 2-dichloroethane 

98.97 

1.000 

O.OOE+OO 

1 , 2 -dichloropropene 

110.97 

0.100 

O.OOE+OO 

chlorobenzene 

112.56 

46.000 

1.57E-03 

1 , 2-dichloropropane 

112.99 

42.000 

0.00E+00 

trichlorome thane 

119.38 

4.900 

2 . 21E-03 

1 , 2-dichloro-2-methylpropane 

127.01 

0.100 

0.00E+00 

trichloroethene 

131.39 

10.000 

1. 69E-03 

1,1, 1-trichloroethane 

133.41 

160.000 

5.13E-04 

1,1, 2-trichloroethane 

133.41 

0.100 

5.13E-04 

1, 2 -dichlorobenzene 

147.01 

30.000 

0.00E+00 

3 -chloromethylheptane 

148.68 

0.100 

0.00E+00 

tetrachoromethane 

153.82 

13.000 

2.39E-04 

tetrachloroethene 

165.83 

34.000 

1.50E-03 

chlorodif luorome thane 

86.47 

350.000 

0.00E+00 

dichlorof luoromethane 

102.90 

21.000 

0.00E+00 

1-chloro-l, 2 , 2-trifluoroethane , 

118.50 

480.000 

0 . 00E+00 

dichlorodif luoromethane 

120.91 

490.000 

0.00E+00 

1 , 2-dichloro-l , 2-dif luoroethene 

132.93 

140.000 

0.00E+00 

chlorotetraf luoroe thane 

136.48 

0.100 

O.OOE+OO 

trichlorof luoromethane 

137.40 

560.000 

0.00E+00 

bromotrif luoromethane 

148.90 

11000.000 

O.OOE+OO 

1, 2-dichloro-l, 1,2, 2-tetraf luoroethane 

170.92 

700.000 

0.00E+00 

1,1, 2-trichloro-l , 2 , 2-trifluoroethane 

187.40 

400.000 

0.00E+00 

1,1,2, 2-tetrachloro-l, 2-dif luoroethane 

204.00 

830.000 

0.00E+00 

methane 

16.04 

3800.000 

2.21E-01 

ethyne 

26.04 

530.000 

O.OOE+OO 

pthpnp 

to n c 
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METABOLIC CONTAMINANT GENERATION FROM SWEAT 


n lo/so 


IUPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
(mg/m 3 ) 

Umi t riyev, 
at al 

(mg/h) 

ethane 

30 

07 

1200 

000 

1 

13E-01 

propadiene 

40 

07 

82 

000 

0 

OOE+OO 

propyne 

40 

07 

0 

100 

0 

00E+00 

propene 

42 

08 

860 

000 

0 

00E+00 

propane 

44 

09 

900 

000 

7 

82E-02 

1, 3 -butadiene 

54 

09 

0 

130 

0 

OOE+OO 

1-butene 

56 

10 

460 

000 

1 

68E-03 

2 -me thy lpropane 

58 

12 

240 

000 

0 

OOE+OO 

butane 

58 

12 

240 

000 

0 

00E+00 

cyclopentene 

68 

11 

170 

000 

0 

OOE+OO 

2 -methyl-1, 3-butadiene 

68 

12 

560 

000 

1 

56E-02 

1-pentene 

70 

13 

190 

000 

0 

00E+00 

2 -methylbutane 

72 

15 

300 

000 

0 

00E+00 

pentane 

72 

15 

590 

000 

2 

09E-02 

3,4,5, 6-tetrahydrobenzene 

82 

14 

0 

100 

0 

00E+00 

2 -hexene 

84 

16 

0 

100 

0 

OOE+OO 

cyclohexane 

84 

16 

210 

000 

3 

82E-03 

methylcyclopentane 

84 

16 

52 

000 

2 

93E-03 

2 , 2-dimethylbutane 

86 

17 

88 

000 

0 

OOE+OO 

3-methylpentane 

86 

18 

1800 

000 

0 

00E+00 

hexane 

86 

18 

180 

000 

2 

75E-03 

4-methylcyclohexene 

96 

17 

390 

000 

0 

OOE+OO 

1-heptene 

98 

18 

200 

000 

1 

17E-03 

methylcyclohexane 

98 

18 

60 

000 

0 

00E+00 

2 , 2-dimethylpentane 

100 

21 

0 

100 

0 

00E+00 

2 , 4-dimethylpentane 

100 

21 

0 

100 

0 

00E+00 

3-ethylpentane 

100 

21 

0 

100 

0 

OOE+OO 

heptane 

100 

21 

200 

000 

2 

55E-03 

•1, 1-dimethylcyclohexane 

112 

22 

120 

000 

0 

00E+00 

2-octene 

112 

22 

230 

000 

0 

00E+00 

6-methyl-l-heptene 

112 

22 

0 

100 

0 

00E+00 

trans-1, 2-dimethylcyclohexane 

112 

22 

120 

000 

0 

00E+00 

2,2, 3-trimethylpentane 

114 

23 

0 

100 

0 

00E+00 

3 , 3-dimethylhexane 

114 

23 

0 

100 

0 

00E+00 

3-ethylhexane 

114 

23 

0 

100 

0 

00E+00 

octane 

114 

23 

350 

000 

2 

25E-03 

4-ethylheptane 

128 

26 

0 

100 

0 

00E+00 

nonane 

128 

26 

320 

000 

1 

6 IE- 03 

4 - i sopr openy 1 - 1 -me thy 1 eye 1 ohexene 

136 

23 

0 

100 

0 

00E+00 

2-methyl-3-ethylheptane 

142 

28 

0 

100 

0 

00E+00 

decane 

142 

28 

230 

ooo 

1 

25E-03 

undecane 

156 

31 

320 

000 

1 

33E-03 

dodecane 

170 

34 

280 

000 

1 

17E-03 

2-propanone 

58 

08 

50 

000 

4 

00E-03 

3-buten-2-one 

70 

00 

0 

100 

0 

00E+00 

2-butanone 

72 

11 

30 

000 

3 

52E-01 

cyclopentanone 

84 

11 

0 

100 

0 

00E+00 

3-penten-2-one 

84 

12 

0 

100 

0 

OOE+OO 

acetyl cyclopropane 

84 

13 

0 

100 

0 

00E+00 

2-pentanone 

86 

13 

70 

000 

0 

00E+00 

3 -methyl -2-butanone 

86 

13 

70 

000 

0 

00E+00 

4-methyl-3-penten-2-one 

98 

14 

40 

000 

0 

OOE+OO 

cyclohexanone 

98 

14 

60 

000 

0 

00E+00 

3 , 3 -dimethyl-2 -butanone 

100 

16 

0 

100 

0 

00E+00 

4 -methyl -2 -pen tanone 

100 

16 

140 

000 

2 

07E-03 

2 , 4-dimethyl-3 -pentanone 

114 

18 

0 

100 

0 

00E+00 

2-heptanone 

114 

18 

0 

100 

. 1 

74E-03 

5 - me t hy 1 - 2 - hexan on e 

114 

18 

0 

100 

0 

00E+00 

acetophenone 

120 

14 

250 

000 

0 

OOE+OO 
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I UPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

(g/mole) 

SMAC 
(mg/m 3 ) 

Dmi triyev, 
et al 

(mg/h) 

2-octanone 

128.21 

100.000 

0.00E+0Q 

5-methyl-3-heptanone 

128.21 

0.100 

0. 00E+00 

2 , 6-dimethyl-4-heptanone 

142.20 

58.000 

0.00E+00 

hydrogen sulfide 

34.08 

2.800 

0.00E+00 

carbonyl sulfide 

60.07 

12.000 

0.00E+00 

ethylene sulfide 

60.11 

0.100 

0.00E+00 

dimethyl sulfide 

62.14 

2.500 

0.00E+00 

carbon disulfide 

76.14 

16,000 

Q.00E+00 

pentamethylene sulfide 

102.20 

0.100 

O.OOE+OO 

nitric oxide 

30.01 

6.100 

0.00E+00 

nitrogen dioxide 

46.01 

0.940 

O.OOE+OO 

nitrogen tetroxide 

92.01 

0.100 

O.OOE+OO 

ethanoic acid 

60.05 

7.400 

2.27E-02 

2-ethylhexanoic acid 

144.21 

0.100 

0.00E+00 

hydrazine 

32.05 

0.005 

0.00E+00 

methyl cyanide 

41.05 

6.700 

3 . 63E-03 

methyl hydrazine 

46.07 

0.004 

0.00E+00 

nitromethane 

61.04 

13.000 

O.OOE+OO 

N, N-dimethylf ormamide 

73.10 

0.100 

O.OOE+OO 

nitroethane 

75.07 

0.100 

0.00E+00 

2 , 3-benzopyrrole 

117.15 

0.250 

1.61E-06 

hydrogen 

2.02 

340.000 

O.OOE+OO 

ammonia 

17.00 

7.000 

0.00E+00 

carbon monoxide 

28.01 

10.000 

0.00E+00 

disiloxane 

78.10 

0.100 

0.00E+00 

trimethylsilanol 

90.21 

40.000 

O.OOE+OO 

trisiloxane 

124.30 

0.100 

0.00E+00 

hexame thy ldi s i loxane 

162.48 

0.100 

0.00E+00 

tetrasiloxane 

170.40 

0.100 

0.00E+00 

diphenyl s i lane 

184.32 

0.100 

0.00E+00 

hexamethylcyclo trisiloxane 

222.40 

230.000 

0.00E+00 

octamethyl trisiloxane 

236.54 

40.000 

0.00E+00 

octamethylcyclotetrasi loxane 

296.62 

0.100 

0.00E+00 

decamethylcyclopentasiloxane 

370.64 

0.100 

0.00E+00 

decamethylcyclohexasi loxane 

444.71 

0.100 

0.00E+00 

tetradecamethylcycloheptasiloxane 

519.09 

0.100 

0.00E+00 

hexadecamethylcyclooctasi loxane 

593.24 

0.100 

0.00E+00 
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IUPAC/ ACCEPTED NAME 

MOLECULAR 

WEIGHT 

SMAC 

Coburn, 
at al 

Dmi triyav, 
at al 

Nefedov, 
et al 

Maximum 

Rate 

Mean 

Rate 

Standard 

Deviation 


(g/mole) 

(mg/m 3 ) 

(mg/h) 

(mg/h) 

(mg/h) 

(mg/h) 

(mg/h) 

(mg/h) 

carbon monoxide 

28.01 

10.000 

7.66E-01 

5 . 74E-01 

3 . 84E-01 

7.66E-01 

5.75E-01 

1.56E-01 
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Itmac/ACCBPTBD NAME 

MOLECULAR 

WEIGHT 

g/gmole 

LIQUID 

DENSITY 

g/cm 3 

MOLAR 

VOLUME 

cm 3 /gmole 

VAPOR 

PRESSURE 

mg/m 3 

HENRY'S 
LAW CONST 

atm 

methanol 

32.04 

0.75 

42 . 50 

194708.47 

0.39 

ethanol 

46.07 

0.74 

62 . 10 

127574.70 

0.45 

2 -propen- l-ol 

58.08 

0.85 

74.10 

62345.68 

0.31 

2 -propanol 

60.09 

0.73 

80.90 

125696.88 

0.62 

1 -propanol 

60.09 

0.80 

81.40 

55628.20 

0.51 

1 , 2-ethanediol 

62.07 

1.11 

64.90 

335.41 

0.00 

2 -butanol 

74.12 

0.81 

103.60 

60818.49 

0.27 

2 -methyl - 1 -propanol 

74.12 

0.72 

101.90 

33900.87 

0.22 

2 -methyl -2 -propanol 

74.12 

0.79 

102.80 

141677.93 

2.81 

1 -butanol 

74.12 

0.73 

102.10 

19908.26 

1.36 

1 , 2-propanediol 

76.10 

1.04 

90.00 

21770.00 

0.00 

3 -me thyl-1 -butanol 

88.15 

0.81 

123.60 

11526.65 

0.19 

1-pentanol 

88.15 

0.81 

123.70 

8854.10 

0.68 

phenol 

94.11 

1.07 

101.90 

1349.94 

0.00 

cyclohexanol 

100.16 

0.83 

118.20 

5440.00 

31.32 

2-ethyl-l -butanol 

102.17 

0.83 

148.00 

35790.00 

3.27 

2-hexanol 

102.18 

0.82 

146.40 

24470.00 

1.04 

1, 3-dlchloro-2-propanol 

128.99 

1.36 

115.00 

2014.00 

0.09 

2-ethylhexanol 

130.23 

0.83 

190.00 

560.45 

0.27 

nonanol 

144.26 

0.83 

213.00 

644.00 

3.41 

decanol 

159.29 

0.83 

235.00 

25.99 

1.48 

methanal 

30.03 

0.82 

29.60 

6004183.38 

0.01 

ethanal 

44.05 

0.78 

56.90 

2021809.70 

5.58 

2-propenal 

56.06 

0.85 

65.00 

761419.06 

64.69 

propanal 

58.08 

0.81 

74.80 

923684.23 

5.31 

2 -me thylpr opena 1 

70.09 

0.84 

86.00 

605400.00 

147.08 

butanal 

72.10 

0.69 

118.20 

395891.04 

7.63 

pentanal 

86.13 

0.81 

118.20 

141349.29 

12.49 

2 , 4-hexadien-l-al 

96.13 

0.90 

122.00 

6274.00 

0.00 

hexanal 

100.16 

0.81 

140.00 

105900.00 

28.46 

benzaldehyde 

106.12 

1.04 

118.40 

5760.80 

2.45 

heptanal 

114.19 

0.85 

162.00 

14158.00 

23.75 

4-methylbenzaldehyde 

120.15 

1.02 

140.00 

28.00 

0.00 

octanal 

128.22 

0.82 

184.00 

458.00 

0.27 

benzene 

78.11 

0.82 

96.50 

364866.29 

257.40 

methylbenzene 

92.15 

0.78 

118.20 

125752.13 

353.10 

ethenylbenzene 

104.14 

0.91 

133.00 

29789.22 

146.30 

1 , 2-dimethylbenzene 

106.16 

0.76 

140.00 

41161.04 

232.50 

1 , 3-dimethylbenzene 

106.16 

0.76 

137.90 

32662.25 

370.10 

1 , 4-dimethylbenzene 

106.16 

0.75 

140.50 

43504.52 

336.90 

ethylbenzene 

106.16 

0.87 

139.50 

47242.81 

446.80 

indene 

116.16 

0.99 

136.00 

19330.00 

0.00 

alpha-methylstyrene 

118.18 

0.92 

155.00 

9245.87 

157.30 

1,2, 4-trimethylbenzene 

120.20 

0.88 

163.00 

11052.71 

313 . 00 

1,3, 5-trimethylbenzene 

120.20 

0.86 

162.80 

13184.68 

440.40 

1 -ethyl - 2 -methylbenzene 

120.20 

0.88 

161.00 

13516.59 

157.97 

isopropylbenzene 

120 . 20 

0.86 

163.00 

28808.06 

805 . 3 0 

propylbenzene 

120.20 

0.86 

162.20 

18514.20 

567.10 

1 -methyl - 3 -propylbenzene 

134.12 

0.86 

185.00 

11410.00 

287.35 

n-butylbenzene 

134.12 

0.80 

185 . 00 

6141.69 

730.70 

1 - isopropyl - 4 -methylbenzene 

134.22 

0.86 

184.90 

9213.61 

13.62 

methanoio acid methyl ester 

60.05 

0.97 

62.60 

1766656.97 

630.50 

methanoic acid ethyl ester 

74.08 

0.91 

84.80 

1124000.00 

6.54 

ethanoic acid methyl ester 

74.08 

0.93 

84.80 

791433.26 

3.81 

ethanoic acid ethyl ester 

88.11 

0.90 

106.00 

414935.41 

6.26 

ethanoic acid allyl ester 

100.12 

0.93 

120.00 

152800.00 

0.00 

methyl 2 -methyl propenoate 

100 . 12 

0.94 

120.00 

237600.00 

0.00 

ethanoic acid isopropyl ester 

102.13 

0.87 

128.80 

393700.00 

182 . 50 

methanoic acid butyl ester 

102.13 

0,91 

128.80 

193200.00 

0,00 
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XU P AC / ACCEPTED NAME 

MOLECULAR 

V7EIGHT 

g/gmole 

LIQUID 

DENSITY 

g/cm 3 

MOLAR 

VOLUME 

cm 3 /gmole 

VAPOR 

PRESSURE 

mg/m 3 

HENRY'S 
LAW CONST 

atm 

ethanoic acid propyl ester 

102 . 13 

0.89 

128.80 

159170.84 

0.00 

ethyl 2-methyl propenoate 

114.15 

0 . 91 

143.00 

108600.00 

0 . 00 

ethanoic acid butyl ester 

116.16 

0.76 

151.00 

60813 . 12 

20.84 

ethanoic acid isobutyl ester 

116.16 

0.87 

151.00 

93222.98 

0 . 00 

lactic acid ethyl ester 

118 . 13 

1 . 04 

132 . 00 

10260 . 00 

10.07 

2-methoxy ethyl ethanoate 

118.36 

1 . 01 

131 . 00 

22540.00 

0.31 

ethanoic acid isoamyl ester 

130.18 

0.87 

172 . 00 

43850.00 

0.00 

ethanoic acid amyl ester 

130.18 

0.88 

172 . 00 

21000.00 

0.00 

2-ethoxyethyl ethanoate 

132.16 

0.98 

156.00 

11640.00 

0.72 

ethyl acetylglycolate 

146.14 

1.11 

155.00 

5151 . 00 

0.00 

oxalic acid dibutyl ester 

202.25 

0.99 

249.00 

237.00 

0.00 

1 , 4-epoxy-l , 3 -butadiene 

68.07 

0.93 

67.00 

2063403 . 00 

299.30 

1 , 4-epoxybutane 

72.11 

0.89 

88.00 

578216.81 

28.06 

3 -methoxy- 1 -propene 

72.11 

0.77 

98.00 

1354000.00 

0.00 

diethyl ether 

74.12 

0.71 

106.40 

2001438.92 

0.00 

2 -methyl furan 

82.10 

0.91 

88.00 

769200.00 

124.60 

2 , 3-dihydropyran 

84.13 

0.92 

97.00 

494000.00 

1.16 

1 , 4-dioxane 

88.11 

1.03 

94.70 

206800.00 

0.38 

1,3, 5-trioxane 

90.08 

1.20 

79.00 

132200.00 

0.01 

2-ethoxyethanol 

90.12 

0.93 

113.00 

14000.00 

0.26 

epichlorohydrin 

92.53 

1.18 

86.00 

143000.00 

0.00 

tetramethyl-1 , 2-epoxyethane 

100.12 

0.82 

136.00 

335340.00 

534.40 

4-ethylmorpholine 

115.18 

0.90 

140.00 

10140.00 

0.20 

1-propoxybutane 

116.21 

0.78 

174.70 

117700.00 

0.00 

2-butoxyethanol 

118.18 

0.90 

154.00 

6939.00 

1.40 

chloromethane 

50.49 

1.00 

50.40 

11417763.50 

458.80 

chloroethene 

62.50 

0.97 

62.30 

8757767.65 

1245.00 

chloroethane 

64.52 

0.89 

71.70 

3891762.21 

384.40 

3-chloropropene 

76.53 

0.94 

84.40 

1387650.04 

23219.00 

dichloromethane 

84.93 

1.29 

65 . 10 

1860277.31 

137.60 

1-chlorobutane 

92.57 

0.87 

113 . 50 

465783.19 

532.50 

1 , 1-dichloroethene 

96.95 

1.22 

79.90 

3404000.00 

1241.00 

1 , 2-dichloroethane 

98.97 

1.24 

88 . 90 

381191.36- 

69.45 

1 , 2-dichloropropene 

110.97 

1.18 

104.00 

7245000.00 

0.00 

chlorobenzene 

112.56 

0.98 

114.60 

63522.67 

252.10 

1 , 2-dichloropropane 

112.99 

1.16 

107.00 

271152.73 

73.54 

trichlorome thane 

119.38 

1.49 

84.50 

1155449.48 

225.20 

1 , 2-dichloro-2-methylpropane 

127.01 

1.09 

132.00 

283300.00 

0.00 

trichloroethene 

131.3? 

1.39 

98.10 

477499.71 

479.40 

1,1, 1-trichloroethane 

133.41 

1.34 

108.00 

958300.00 

832.10 

1,1,2- trichloroethane 

133.41 

1.44 

108.00 

2240193.37 

42.22 

1 , 2-dichlorobenzene 

147.01 

1.31 

130.90 

9348.78 

163.90 

3-chloromethylheptane 

148.68 

0.88 

203.00 

26200.00 

0.00 

tetrachorome thane 

153.82 

1 . 59 

103.70 

867420.54 

1634.00 

tetrachloroethene 

165.83 

1.52 

114.80 

145491.35 

1492 . 00 

chlorodif luorome thane 

86.47 

1.42 

62.10 

34420537.79 

1677.00 

dichlorof luorome thane 

102.90 

1.38 

70.40 

7151800.00 

290.10 

1-chloro-l, 2 , 2-trif luoroe thane 

118.50 

1.38 

85.00 

10420000.00 

0.00 

dichlorodif luoromethane 

120.91 

1.48 

76.00 

31128600.00 

21690.00 

dichlorodif luoroethene 

132.93 

1.50 

90.00 

6168000.00 

0.00 

chlorotetraf luoroethane 

136.48 

1.41 

90.00 

6090000.00 

0.00 

trichlor of luoromethane 

137.40 

1.47 

88.30 

5600894.36 

6765.00 

bromotrif luoromethane 

148.90 

0.95 

68.00 

92661150.00 

0.00 

dichlorotetraf luoroethane 

170.92 

1.48 

107.60 

14265500.00 

67140.00 

trichlorotri f luoroethane 

187.40 

1.50 

120.00 

3146782.38 

26940.00 

tetrachlorodif luoroethane 

204.00 

1.61 

133.00 

502605.00 

0.00 

methane 

16.04 

0.43 

37.70 

168940118.30 

35390.00 

ethyne 

26.04 

0.62 

42.00 

49466774.18 

14020 . 00 

ethene 

28.05 

0.58 

49.40 

70102917 .32 

11530,00 
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TRACE CO 

NTAMINANT PHYSICAL PROPERTY DATA 



MOLECULAR 

LIQUID 

MOLAR 

VAPOR 

HENRY’S 

XUPAC/ ACCEPTED NAME 

WEIGHT 

g/gmole 

DENSITY 

g/cm 3 

VOLUME 
cm 3 /gmol e 

PRESSURE 

mg/m 3 

LAW CONST 
atm 

ethane 

30.07 

0.55 

56.70 

47970692.79 

26790.00 

propadiene 

40.07 

0.66 

63.00 

9472430.85 

0.00 

propyne 

40.07 

0.71 

60 . 00 

8797678.65 

591.20 

propene 

42.08 

0.61 

66.60 

19269552.31 

11320.00 

propane 

44.09 

0.58 

74.50 

16810972.61 

38030.00 

1 , 3 -butadiene 

54.09 

0.68 

82.00 

5925974.40 

2424.00 

1 -butene 

56.10 

0.60 

90.40 

6521033.40 

13600.00 

2 -methylpropane 

58.12 

0.55 

96.00 

7955325.05 

63970.00 

butane 

58.12 

0.60 

96.40 

5505797 . 82 

50950.00 

cyclopentene 

68.11 

0.77 

94.00 

1307502 . 60 

3540.00 

2 -methyl -1 , 3 -butadiene 

68.12 

0.68 

103.60 

1904024.04 

4265.00 

1-pentene 

70.13 

0.64 

110.00 

2280929.90 

22090.00 

2-methylbutane 

72.15 

0.62 

117.40 

2539336.87 

75840.00 

pentane 

72.15 

0.63 

117.80 

1878740.32 

70250.00 

3,4,5, 6-tetrahydrobenzene 

82.14 

0.81 

114.00 

358424.55 

4276.00 

2 -hexene 

84.16 

0.68 

132.50 

625519.56 

16420.00 

cyclohexane 

84.16 

0.78 

117 . 00 

404326.08 

7953.00 

methyl cyclopentane 

84.16 

0.75 

122.00 

573403.28 

19840.00 

2 , 2-dimethylbutane 

86.17 

0.65 

138.60 

1388740.74 

84400.00 

3-methylpentane 

86.18 

0.66 

140.60 

815695.36 

62320.00 

hexane 

86.18 

0.66 

139.90 

645936.10 

50293.00 

4-methylcyclohexene 

96.17 

0.80 

138.00 

51330.00 

0.00 

1-heptene 

98.18 

0.70 

154.80 

268511.75 

22260.00 

methyl eye 1 ohexane 

98.18 

0.77 

144.00 

221051.70 

23730.00 

2 , 2-dimethylpentane 

100.21 

0.67 

163.00 

520207.81 

175200.00 

2, 4-dimethylpentane 

100.21 

0.67 

163.00 

485069.69 

163400.00 

3 -ethylpentane 

100.21 

0.70 

163.00 

282978.78 

141000.00 

heptane 

100.21 

0.68 

162.60 

221956.02 

149900.00 

1, 1-dimethylcyclohexane 

112.22 

0.78 

162 . 60 

122128.30 

0.00 

2-octene 

112.22 

0.72 

177.60 

88000.00 

34810.00 

6 -methyl - 1 -heptene 

112.22 

0.71 

178.00 

177700.00 

0.00 

trans-1 , 2-dimethylcyclohexane 

112.22 

0.77 

164.30 

104038.10 

26480.00 

2,2,3- tr imethylpentane 

114.23 

0.72 

185.00 

176566.97 

211500.00 

3 , 3 -dimethyl hexane 

114.23 

0.71 

185.00 

157016.64 

0.00 

3 -ethyl hexane 

114.23 

0.71 

185.00 

108804.39 

207000.00 

octane 

114.23 

0.70 

186.30 

75075.31 

273900.00 

4-ethylheptane 

128.26 

0.73 

207.00 

52700.00 

287100.00 

nonane 

128.26 

0.72 

207.00 

25129.92 

329500.00 

isopropenylmethylcyclohexene 

136.23 

0.84 

207 . 00 

27900.00 

0.00 

2-methyl-3-ethylheptane 

142.28 

0.75 

229.00 

16690.00 

0.00 

decane 

142.28 

0.73 

229.00 

8188.93 

262100.00 

undecane 

156.31 

0.74 

252.00 

2627 . 60 

101700.00 

dodecane 

170.34 

0.75 

274.00 

836.22 

1191.00 

2-propanone 

58.08 

0.75 

77.50 

663190.31 

2.38 

3-buten-2-one 

70.00 

0.86 

86 . 00 

350000.00 

5.76 

2-butanone 

72 . 11 

0.75 

96.70 

334362 . 54 

0.16 

cyclopentanone 

84.11 

0.80 

99.00 

39939.49 

0.00 

3 -penten- 2 -one 

84.12 

0.86 

108.00 

39944.24 

6.38 

acetyl cyclopropane 

84.13 

0.90 

101.00 

138100.00 

7 . 65 

2-pentanone 

86.13 

0.81 

118.30 

144912 . 91 

1.91 

3 -methyl -2 -butanone 

86 . 13 

0.81 

118.40 

214602 . 23 

0.00 

4 -methyl -3 -penten- 2 -one 

98 . 14 

0 . 86 

129 . 00 

56040 . 00 

8.47 

eye 1 ohexanone 

98 . 14 

0.95 

119.00 

3583 . 00 

1.36 

3 , 3 -dimethyl -2 -butanone 

100.16 

0 . 80 

139 . 80 

189100.00 

0.00 

4-methyl - 2 -pentanone 

100.16 

0.71 

140.00 

94056.08 

3.41 

2 , 4 -dimethyl - 3 -pentanone 

114 . 18 

0.81 

162 . 00 

44620 . 00 

0.00 

2-heptanone 

114.18 

0 . 81 

162 . 80 

24550 . 00 

53.25 

5 -me thyl - 2 -hexanone 

114.18 

0 . 89 

162 , 00 

46920.00 

0.00 
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I UPAC /ACCEPTED NAME 

MOLECULAR 

WEIGHT 

g/gmole 

LIQUID 

DENSITY 

g/cm 3 

MOLAR 

VOLUME 

cm 3 /gmol e 

VAPOR 

PRESSURE 

mg/m 3 

HENRY'S 
LAW CONST 

atm 

acetophenone 

120.14 

1.03 

140.00 

1572.71 

1.63 

2-octanone 

128.21 

0.82 

186.00 

27570.00 

8.17 

5-methyl-3-heptanone 

128.21 

0.82 

186.00 

15500.00 

0.00 

2 , 6 -dimethyl -4 -hep tanone 

142.20 

0.81 

208.00 

5568.00 

36.77 

hydrogen sulfide 

34.08 

0.99 

35.00 

27004992.20 

4.90 

carbonyl sulfide 

60.07 

1.27 

49.00 

29170300.00 

2812.00 

ethylene sulfide 

60.11 

1.01 

64.00 

1059000.00 

337.70 

dimethyl sulfide 

62.14 

0.85 

74.00 

1518920.52 

0.00 

carbon disulfide 

76.14 

1.20 

66.00 

1391158.36 

1067.00 

pentamethylene sulfide 

102.20 

0.99 

122.00 

42000.00 

0.00 

nitric oxide 

30.01 

1.27 

23.80 

4258094356.42 

20686.00 

nitrogen dioxide 

46.01 

1.45 

32.00 

2052330.89 

20428.00 

nitrogen tetroxide 

92 . 01 

1.45 

64.00 

5008000.00 

20428.00 

ethanoic acid 

60.05 

1.05 

56.70 

42794.33 

0.07 

2-ethylhexanoic acid 

144.21 

0.90 

192 . 00 

423 . 00 

3.93 

hydrazine 

32.05 

0.94 

42.00 

21294.15 

39.63 

methyl cyanide 

41.05 

0.83 

57.30 

172771.77 

1.12 

methyl hydrazine 

46.07 

0.88 

63.00 

108523.59 

0.03 

nitrome thane 

61 . 04 

1.08 

53.00 

97463.92 

15.06 

N, N-dimethylf ormamide 

73.10 

0.94 

89.00 

17150.00 

0.00 

nitroethane 

75.07 

1.05 

75.00 

108900.00 

0.00 

2 , 3-benzopyrrole 

117 . 15 

1.22 

139.80 

74.00 

0.02 

hydrogen 

2.02 

0.07 

3 . 00 

56774595.77 

65178 . 00 

ammonia 

17.00 

0.67 

25.00 

6539209.36 

0.94 

carbon monoxide 

28 . 01 

0.80 

22.10 

433659725.72 

63430.00 

disiloxane 

78.10 

0.98 

94.00 

801400.00 

0.00 

trimethyls i land 

90.21 

0.81 

121.00 

291300.00 

0.00 

trisiloxane 

124.30 

0.92 

140.00 

116500.00 

0.00 

hexamethyldisiloxane 

162.48 

0 . 76 

227.00 

361000.00 

0.00 

tetrasiloxane 

170.40 

0.96 

187.00 

100400.00 

0.00 

diphenyl si lane 

184.32 

1 . 00 

254.00 

22.00 

0.00 

hexarae thy 1 cy c 1 o t r i s i 1 oxane 

222.40 

1.00 

191.70 

65880.00 

0.00 

octamethyl trisiloxane 

236.54 

0.82 

318.00 

75460.00 

0.00 

octamethyl eye lo tetrasiloxane 

296.62 

0.96 

339.00 

26600.00 

0.00 

decamethylcyclopentasiloxane 

370.64 

0.96 

436.00 

33000.00 

0 . 00 

decame thy 1 eye 1 ohexas i 1 oxane 

444.71 

0.97 

522.00 

1200.00 

0.00 

tetradecamethylcycloheptasilox 

519.09 

0.97 

607.00 

460.00 

0.00 

hexadecamethylcyclooctasiloxane 

593.24 

1.18 

695.00 

265.00 

0.00 
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